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MESOPOTAMIA: PAST. PRESENT. AND FUTURE.* 

By Sir WILLIAM WILLCOOES, E.C.H.a. 

** Out of Eden came a river which watered a garden, and from thence it 
was parted and became four heads.’’ Plans and levels in hand, starting 
from the spot where Jewish tradition placed “ the gates of Paradise,” I 
have followed the traces of the four rivers of the early chapters of 
Oenesis. Appointed by the new Turkish Government to engage 
engineers and survey and level the rivers and canals of the Tigris- 
Euphrates delta, and devise projects for the rehabilitation of the country. 
1 first set myself the task of mastering the ancient systems of irrigation, 
.improving on them when I could, and adopting them when I could find 
no better |ubstitute. I started with the Garden of Eden. 

The Euphrates enters its delta a few miles below Hit, at the gates of 
Babylonia, where Cyrus the Younger’s army, accompanied by the ten 
thousand, loft the deserts and entered the alluvial plains which terminate 
at the Persian gulf. What the gates of Babylonia were to one descending 
the Euphrates, the gates of Paradise were to the early livers in the 
Babylonian plains. 

Upstream of Hit, past Anah, the river is to-day a series of very 
indifferent cataracts, where the current turns giant water-wheels which 
lift water and irrigate the naiTOw valley to the edge of the desert. 
Garden succeeds garden, orchards and date groves lie between fields of 
cotton, and life and prosperity are before us wherever the water can 
reach. I do not think it possible to imagine anything more like a 
practical paradise than the country near Anah. Every tree and crop 
must have been familiar to Adam except the cotton crop. Though to- 
day, owing to the degradation of the cataracts, a degradation whose 
steady progress was notioed by the writers of the Augustan age, 

* Bead at the Boyal Geographical t^iety, Noyember 16, 1909. Map, p. 104. 
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'Nmlev-wheds an neoeamy to irrigate the gardens ; it is easy, indeed, to 
imagine the oondition of the river 'srhen the oatanots were snoh as we 
see on the Nile, and water oonld he led off from above a rapid and 
nt&ised for irrigating, with fi-ee flow, gardens situated a little down- 
stream and above the reach of the highest floods. Sndi was the Garden 
of Eden, and its site most have been near an ootorop of hard rook like 
we see at Anah, where, in ooming down the river, we first meet the 
date palm, whioh even to-day is a tree of life to the whole Arab world. 

Below Hit no plaoe oan be found for a garden without lifting 
apparatus and protective dykes, because otherwise any garden irrigated 
in the time of low supply would be inundated in flood, and, if irrigated 
in flood, would be left high and dry in the time of low supply. 

Downstream of the garden the river was parted and became four 
heads. The first was Bison, represented to-day by the many-anued 
depressions of Habbania and Abu Dibis between Bamadi and Nejef, 
whioh are not inaptly described, from the point of view of a dweller in 
Babylonia, as encompassing the whole land of Havilah whioh lay 
between the frontier of Egypt and Assyria. 

The second river was Gihon, the modem Hindia, the Ohebar of 
Esekiel, who lies buried on its banks, the Ahava of Ezra, the Pallaoopns 
of Alexander, and the Nahr Eufa of the early khalifs. It is represented 
as encompassing the whole land of Kis or Entha or Ouah, the &ther of 
Nimrod, the beginning of whose kingdom was Ereoh and Akkad and 
Oalneh and Babylon. The ancient town of Eutha lay on the Nahr 
Eutba, whioh was in all probability the main stream of the Euphrates 
in the earliest times, and on whose banks were situated Eutha, Nil, 
Niffhr, Ereoh, and Tel Senkere, whioh date from days long prior to^ 
Babylon, the capital of Ehammurabi, founded on the Babylonltui branch 
when the other had silted up. 

The third river was Hiddekel, the modem Sakhlawia branch! some 
260 feet wide and 26 feet deep to-day, mnning like a millraoe into the 
wide Akkar Euf depression, and flowing out of it into the Tigris at 
Baghdad. If left alone, the Sakhlawia would bo capable of carrying 
more thsn half the waters of the Euphrates, and rendering the country 
between the two rivers unoultivable. In ancient it 

undoubtedly a second head to the Tigris, and from the point of view 
of a dweller in Babylonia, it was accurately described as “ that it is 
that goeth in front of Assyria.” 

And the fourth river was Euphrates. No definition was necessary. 
It was the river of Babylon itself. 

Just as^ the Babylonian colonists carried the name of Tigris with 
them to Nineveh, so donbtleas, in times after the most anoient, they 
gave the name of the river of Babylon to the great stream on whose 
banks was situated the otadle of the race. From source to mouth one 
river became the Euphrates, and the other the Tigris. 
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The Tigrie eaten its delta at Bded, wmth of Somona, orer the niina 
of one of the moat intereeting works of antiquity. In ondent days 
some giant, local tradition says Nimrod, closed the channel of the Tigris 
by on earthen dam and tnrned the river over -the hard oonglomerate, 
forcing it to flow at a high level and irrigate the whole countiy. 
Coursing down over rapids, the Tigris became navigable at Opis ; and 
from there post the modem Baghdad and on to Kut it kept within 
the channel of to-day. From -Ent on to Ur of the Chaldees, past 
Tel Lo, the ancient Tigris followed the line of the modem Hai or 
Garraf branch. The countiy past Amoia and Oume on the modem 
Tigris was an immense sheet of fresh water known ss the Susiona lake, 
The levels of the country prove this beyond the question of a doubt 
The junction of the Tigris and Enphiutes was at Ur of the 
Chaldees ; and from there the joint waters of the two rivers flowed post 
the modem Zobeir and down the Bnbion channel of the Ehor Abdalla. 
The 3-fothom line depicted on the British Admiralty charts clearly 
shows the ancient mcnth of the river north of Eoweit. The Ehor 
AbdoUa has two heads, one represents the joint waters of the ancient 
Tigris and Euphrates, and the other the mouth of the ancient Eoran. 

The ELomn river has played no small part in the formation of the 
Tigris-Euphrates delta. While the Tigris and Enphiates have left all 
their deposit behind in the Babylonian, Chaldean, and Susiana marshes, 
the Earun has always hurried down from the Persian hills and carried 
its silt-laden waters into the Persian gulf or into the joint stream of the 
two other rivers. It has been the sole footer in forming the compara- 
tively high-lying land which stretches from Basra eastwards. This 
tongue of land protects the Tigris-Euphrates swamps from the inroads of 
seo-wateit and keeps them fresh. The Basra bar is formed almost entirely 
of Earun mud. The Tigris and Euphrates mud lies for away to the west. 

l?^e rains of all the more ancient cities lie near the junction of the 
Euphrates and the ancient Tigris at Vt of the Ohaldees. The two 
rivers had left their deposits in the extensive marshes higher up their 
course, and the earliest settlers had to do with opaque water, rich in 
chemical matter, but free of silt, which would have necessitated the 
presence of many hands to keep their canals clear. A comparatively 
small population could begin and continue the development of the 
country, and it was not until the inhabitants became really numerous 
that the silt-laden waters higher up the rivers were taken in hand. 

The lands in the marshes so reclaimed and cultivated became 
extraordinarily productive, as we see to-day. They were valuable 
enough to be protected from floods by immense dykes running along 
the banks of the rivers, which can be followed to-day for miles upon 
miles, with a width never under 100 feet. 

The great v^ue of water free of silt for the early development of the 
country is the flrst serious lesson I have learned from an examination 
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of the anoient lyRtemB of imgation, and yon will soe later on how 
we propose to utilize this knowledge. 

The^Tigris and Euphrates carry in flood during a few days every 
year over four times as much silt as the Nile. Irrigation with such 
water will be no easy task even to-day. It was terribly difficult in 
the old days when they had no cement, and were ignorant of every 
kind of weir or barrage except an earthen dam completely shutting off 
the waters and causing convulsions among the people living lower 
down. 

While the development of the country was confined to the low-lying 
lands blessed with water clear of siit, everything in the delta went 
on smoothly enough. Pressure of population made the work of develop- 
ment advance into the parts where there was no clear water, and then 
the difficulties began. In the language of Genesis, the world became 
full of violence. A strong central government could only have dealt 
with the question, and there was no strong government. Now the 
Euphrates and Tigris floods come down with extraordinary force, and 
both rivers, hut especially the Euphrates, overflow their banks in a way 
a dweller in the Nile valley could have no knowledge of. Joseph’s 
famine would have boon impossible in the Tigris- Euphrates delta. 
Noah’s flood would have found no place in Egypt. 

As men crowded up the two rivers, the necessity of protecting them- 
selves from the floods and at the same time keeping their canals free 
of silt, oompellod the early more powerful communities to resort to the 
only kind of regulation they knew of, and that was the bold one of 
bodily shutting off the waters of certain of the branches by earthen 
dams. Judging from the levels, I should say that the first head <b 
be shut off was that of the Hiddekel, or the modern Sakhlawk. Until 
this was closed nothing could be done with the upper half of the delta. 
The struggles between the different communities, and the temble 
consequences which might result, intimidated the more thoughtful 
members of the community, of whom Noah was one, and he prepared 
for the worst. He built an ark of the poplar wood so common in 
the Euphrates valley, and pitched it inside and out with bitumen from 
Hib, just as the boats and corraoles on the Euphrates are pitched to-day. 
A settler probably jn the lower part of the delta south of Kerbela, 
where the desei-ts, moreover, are strangely degraded and low, he felt 
the full force of the inundation. A massive earthen dyke was thrown 
across the head of the Sakhlawia, the flood discharge of the Euphrates 
was doubled, and instead of the waters rising 1 6 feet, as in an ordinary 
inundation, they rose 15 cubits, or 24 feet, and not only was the cultivated 
land under water, but the deserts themselves were submerged. To men 
living in the Euphrates valley and in the valley of the Nile, the word 
“ jebel ” does not represent a hill, but the desert. In the English transla- 
tion the word “ mountain ” represents something those people never saw. 
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Id tho Arabic tranalation it is properly called the **jebel.” A rise of 
water of 15 cubits could put no hill, leave alone a mountain, under water. 

While travelling in Upper Egypt I have often been asked by tho 
less-informed sheikhs whether England was irrigated by basins or by 
watercourses. On my replying that England had no irrigation at all, 
the remark has invariably been, Then, how do the people live m the 
‘ jebel ? * ” — pronounced “ gebel ” in Egypt. As Director-Qeneral of land 
tax adjustment in Egypt, I was once valuing the lauds in a largo basin, 
ill the middle of which was a small desert mound some 2 acres in 
extent and 4 feet high ; on my suggesting that we might ignore so insig- 
nificant a patch of land, I was told that you could not tax tho gebel." 
Mentioning these facts to Colonel Ramsay, the British resident at 
Baghdad, and to Mr. Van Ess, the Basra missionary, who were travelling 
with me, and Just then on a steamer in the Nejef marshes, we agreed to 
test tho matter on the Euphrates. Approaching Shinafia, we saw the 
low degraded desert on the horizon, and asked our boatmen what that 
was ; they immediately replied, The jebel." It was no more like a hill 
than Ludgate Hill is like a mountain. 

Floating off in all probability from near Eerbela, where one of the 
shrines of the patriarch very properly stands to-day, and driven by the 
oun*ent and the wind, both steady from the north, the ark drifted 
southwards and wandered long in the Chaldean marshes. Finally it 
touched land, probably somewhere near Ur of the Chaldees, on tho 
edge of the desert. I say Ur of the Chaldees, because it is here that we 
find Terah, the father of Abraham and the representative of the 
^patriarch’s family. I think readers of the Bible will agree with me 
that the representatives of the patriarchal families were a stationary 
kind of people in place and habits. It was the Cains and Tubaloains 
who moved about, undertaking new pursuits and making discoveries. 
The fact that Abraham, the friend of God, should have wished to move 
made him a marked man, and earned him his name of Hebrew. 

Ararat was the name of the desert mound where the ark rested; 
and when the families of the younger sons of the patriarch moved off 
and made new settlements, they gave the name of Ararat to the highest 
mountain they knew, in honour of the spot where the ark rested. This 
Armenian Ararat could no more have been the Ararat where the ark 
rested than New York bo York. 

As I have tried to depict these early events, everything has been 
looked at from the point of view of the dweller in the Babylonian or 
Chaldean plain. And this is in accord with the opinion of the time. 
My friend, the Bev. Prof. Sayce, has shown me a copy of a Chaldean 
map of Abraham’s time, in which tho Earth lies round Babylon as a centre. 

In following the history of the delta, the second lesson we have 
learned is the necessity of controlling the floods of the Euphrates if any 
serious development of the country is to be undertaken. 
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The dwellere in the Euphrates delta, tired of anarchy and confusion, 
gladly wdoomed any strong man ready to produce order and method in 
a country which could not etist without order and method ; and they 
Sound their mighty one’* in the person of Nimrod, according to 
Genesis, or Khummurabi, according to the tablets. The dwellers in the 
delta to-day are in the same position. I have seen eight hundred armed 
peasants, all Arabs, volunteer to help the Government troops to keep 
order. Every Arab family, like that of Isaac, has some of its sons after 
the peaceable Jacob and some after the Beduin Esau. In Mesopotamia 
to-day the would-be agriculturists have little chance, for whenever they 
desire to settle, down comes a mighty flood and converts them into 
wanderers. Let the floods be controlled and the irrigation works begin 
.operating, and it will be seen that those on the side of order are more 
numerous than those against it, and moreover far more earnest. 

This dispute between the agriculturists on the one hand and the 
shepherds on the other is as old as the feud between Gain and Abel. 
About May 5 this year, when the flood was at its highest, I was riding 
up the left bank of the Euphrates from Bamadi to Hit, and counted over 
flfty flocks of sheep of about 200 each, or 10,000 sheep in all, walking into 
the valley from the desert. The appearance of the shepherds made the 
agriculturists alert, and on my way down the river in a boat the next 
day I heard two shots fired quickly one after the other, and in an instant 
the cultivated plain was covered with men on horseback and on foot 
rushing to the spot, some with spades and some with guns. They were 
prepared to fight the Beduin shepherds or the flood. Meeting one 
of the head sheikhs, I asked him why they could not arrange to let some 
of the land l)e inundated and some put under wheat and barley; he 
said that they could not agree among themselves, but would Ibe pleased 
to see some order and method instead of the eternal feud. He^dded 
that if working rules were laid down, the agriculturists were sufficiently 
numerous to insist on their being respected. 

All the early kings who did anything worth recording have left 
memorials of the canals they constructed, to which they gave names 
strangely similar to the “ Kanatir il Khairia,” or “ Bridge of Blessings,” 
which the Egyptians apply to-day to the first barrage constructed 
on the Nile. 

As population increased we hear of reservoirs for storing water for 
perennial irrigation, especially for the important Arakhtu canal which 
came down from Sippara and irrigated Babylon. 

It is recorded of Cyrus the Great that he too utilized his army for 
digging numerous canals from the Gyndes or Dyala. Many of these 
canals are in use to-day. 

Herodotus gives a picturesque and glowing description of Babylonia 
in B.c. 480. 

^me fifty years later, Xenophon, as becomes a disciple of Socrates, 
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gives an exaot desoription of the country aa he saw it. Book in hand, 1 
have followed his mazdi in the delta from ** the Oates ” to Opis, and I here 
give my impressions. Oyrus the Tonnger*s army entered the delta at 
the Gates already desoribed, and orossed the valley of the Sakhlawia 
by the great earthen embankment which from all antiquity stretched 
from desert to desert and kept the Euphrates within its own valley. 
Cyrus anticipated the reopening of the branch by Artaxerxes, who had 
dug a new canal down the valley of the Sakhlawiai trusting to the steep 
slope to soon scour out an impassable bariier to his brother’s army. 
Hurrying along the dyke, the army of Oyrus entered the desert plateau 
of 110 square miles in extent which lies between Teluja and Baghdad, 
and over which Artaxerxea’ army advanced under thick desert dust 
which looked like a white cloud. Xenophon saw the first of the 
four canals, known in the times of the Ehalib as the Issay the Sarear, 
the Malik, and the Eutha, which leave the Euphrates south of this 
desert plateau. The first is in very deep digging in the desert. He 
saw no more, and spoke from hearsay of the resty for he is wrong in 
every particular, a Circumstance rare with him. Mind, he does not say 
that he saw them. The canals are not the same sine, they are by no 
means the same distance apart, and they do not run from the Tigris to 
the Euphrates. In this reach the Euphrates is 25 feet higher than the 
Tigris. The battle of Cunaxa oould not have been fought south of the 
desert plateau, as the country was intersected by four large canals and 
countless deep watercourses, and was, moreover, heavily irrigated. 
Armies accompanied by large bodies of cavalry, bhariots, and baggage- 
waggons oould not have moved at all, leave alone manoeuvred and 
fought. After the battle the ten thousand retreated in a north- 
westerly^direotion, with the rising sun on their right hand, and were 
entangled in the watercourses fed by the new canal just dug by 
Artaxerxes and now opened. North of Tel Safdra there are no dykes 
or trenches going northwards. The Median wall, I think, stretched 
from Tel Safdra to Akkar Efif, and from there to Goche on the Nahr 
Melcha, opposite Ctesiphon. It protected Babylonia from the Assyrians 
first, and then from the Modes in the pre-Persian days ; it took the 
place of the Sakhlawia branch, which, as already twice stated, was dosed 
from the earliest times. Artaxei-xes opened his canal in August, during 
the time of low supply, or there would have been a catastrophe. 

Eeeping south of the Median wall, the ten thousand orossed over 
to the north at some pdnt west of Akkar Efif, and, winding their way 
round the Akkar Efif depression, crossed two canals, both coming from 
the Tigris near Nimrod’s dam. The latter was the Izhaki canal, on 
whose east bank was Sitaki, not far from the modem Earamain. They 
crossed the Tigris by a bridge of boats with the same number of boats 
that the Baghdad bridge had a few years ago, before it was replaoed by 
the present one of larger boats. From here they had to leave the river. 
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as the oountry was heavily irrigated by the nnmerouB oanals, into 
which CyroB the Qreat had led the Dyala. The troops with the trans- 
port waggons had to follow the road, which doubtless then, as now, went 
to Bakuba, and so the distance covered was 60 per cent, in excess of the 
bee-line which commentators ordinarily igieasure along. At Opis they 
creased the Fhyscus, or Adhaim river by a bridge 100 feet long, and 
entered desert country. At Manjur, which Captain Felix Jones, of 
the Indian navy, unerringly stated to be the site of Opis, the Adhaim 
river flowed into the ancient Tigris before the river burst into its 
present channel. Immediately to the north of this point we leave 
the alluvium of the Tigris, and enter the unirrigable marls which 
Xenophon called deserts. 

Alexander’s historians give a vivid description of the irrigation of 
the country and the difficulty the Babylonians had in closing their 
canals in flood and clearing them in low supply. They described the 
closing of the canals in flood as by far the more difficult operation. 
Alexander entered into the work with all his energy and genius, and 
to-day we can only admire the judgment with which he treated the Hindia 
branch or the Pallacopus, and the promptitude with which he acted. The 
whole of the wateis of the two rivers was used for irrigation in all but 
the flood season, and Alexander had to remove the earthen barrages thrown 
across the Tigris before his fleet could sail up the liver from the sea. 

In the time of the Sassanian kings of Persia, in the early centuries 
of the Christian ora, the delta probably saw its greatest prosperity. The 
gigantic Nahiwan canal, 400 feet wide and 15 feet deep, irrigated all 
the country to the east of the Tigris, and the Dijail irrigated that to 
the west. The Euphrates gave off the four canals already mentiono'SL 
by Xenophon, and canals fed by the Babylonian branch fPem near 
Babylon irrigated the country right up to the ancient Tigris, or the 
modern Hai brunch. Ammianus Marcellinus, who traversed the whole 
length of the delta in the fifth century of our era, describes the country 
as a forest of verdure from end to end. 

The centres of development varied from period to period. While 
during the earliest times, Tel Lo, Senkere, and Ur of the Chaldees 
were the heart of the country ; Sippara and Babylon took their place in 
Babylonian times ; and Opis and Otesiphon in that of the Persians. 

In the seventh century of our era, the Arabs overthrew the Persian 
Government, and substituted Kufa, Wasit, and Basra, as capitals in 
place of the earlier cities. These soon gave place to Baghdad, which 
till to-day has remained the most important town in the delta. Baghdad 
saw its greatest days about a d. 800, in the reign of Haroun-el-Bashid. 
Under the Arabs, the prosperity of the country steadily declined, but 
the final blow was given by the Mongols under •Zengis Khan and 
the Tartars under Timur in the thirteenth and fourteenth centuries. 
Previous disasters had drenched the country in water; it was now 
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drenched in blood. In the anarchy and oonfoaion which ensued, all 
the great works of antiquity were swept away one after another, until 
not a single one remains to-day. Nimrod’s earthen dam on the Tigris 
was bleached, and the level of the water in the river fell some 25 feet, 
leaving the gieat Nahrwan and Dijail canals dry and waterless. Both 
binks of the Tigris in the upper part of the delta became a desert. 
The Tigris, lower down its course, fared no better. Near" Knt, the 
river breached its* left bank and* wasted itself in the marshes on the 
Persian frontier, while the ancient channel past Wasit and Tel Lo 
received a limited supply of water only in flood-time. The ancient 
dyke across the Sakhlawia branch of the Euphrates was broached, and 
Western Baghdad with its irrigation system was wiped out. All the 
canals taking water from the Euphrates which had come down from 
a remote antiquity, the Issa, Sarsar, Melcha, Kutha, Araktu, Surat, 
Nil, and Nars, silted up and ceased running; and finally in our day 
the Euphrates of Babylon has dwindled into an insignificant stream, 
and the whole of the waters of the river are flowing through the Nejef 
inarshes. The Tigris and Euphrates, left to themselves, have deserted 
the high lands which they irrigated in old days, and are now traversing 
the lowlands and marshes along the extreme east and west of the delta. 

Things would have been far more desperate than they actually aro 
had not a now crop been introduced into the country, which has permitted 
ol large areas of swamp being turned into valuable flelds. When rice 
first appeared in the delta no one can tell, but it is the most valuable 
crop in the country to-day after the date crop. 

The delta of the two rivers has an area of some 12,000,000 acres, of 
Vhioh about 9,000,000 are desert, and 2,500,000 acres freshwater swamp. 
In the upflhr parts of the delta there are stretches of cultivation along 
the rijrer-banks in places, and along a number of small canals; but in 
the lower pait of the delta there are magnificent reaches of date groves 
and gardens interspersed with clover and cereals, and large areas under 
rice in flood. 

We have seen that the earliest settlers in the delta clustered round 
the reaches' of the rivers where the water was free of silt. It is the 
same to-day. This water, though free of sand, is opaque in colour, and 
retains the rich chemical ingredients so necessary for agriculture. It 
is totally different from the dark-lookiog, transparent water which has 
stagnated in the marshes. 

The rainfall is on the average about 8 inches per annum* The 
whole of the rain falls in winter, and there have been years in succession 
when the total fall has not exceeded 4 inches. Of such tracts. President 
owvelt, in his first message to Congress, has well said, “ In the arid 
region it is water, not land, which measures production.” Wo therefore 
turn to the amount of water in the two rivers. The Euphrates has 
a high flood of 120,000 cubic feet per second, and a low supply of 10,000 
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OUbio feet« The corresponding figores for the Tigris are 180,000 and 

10 , 000 . 

The rivers are in flood in March, April, and Maj, while August and 
September are the months of low supply. We may, without the aid 
of reservoirs, count on 6,000,000 acres of winter crops, and 3,000,000 
acres of summer crops. We shall have wheat, barley, and beans in 
wiiiter, and cotton, Indian com, and rice in summer. To-day, if the 
winter rains are above the average, large areas of land are put under 
barley, for the deserts of Mesopotamia are not deserts like those of 
Egypt, but in great part steppes capable of supporting millions 
of sheep. The date palm is at home everywhere in the delta, while 
the Basra gioves are credited with ten million trees. Dates and wheat 
are considered as growing wild at Anah. 

The winter is severe, and .the summer is very hot and prolonged. 
Live stock of every kind is abundant, and of superb quality. Old 
Mahomed Pasha il Daghistani has two hundred Arab mares in his studs 
at Azazia, on the Tigris. Live stock will always be one of the principal 
exports of the country. 

The delta is strangely* flat. Baghdad, removed some 500 miles from 
the sea, is only 115 feet above sea-level. Opposite Baghdad the 
Euphrates is 25 feet higher than the Tigris. Between the two rivers 
runs a regular valley, across which are carried the giant banks of the 
ancient canals like miniature hills. 

The waters of the two rivers and the soil of the country are yellow 
in colour, and very different to the black soil of Egypt. The percentage 
of lime in water and soil is as high as flfteen, and consequently the soil 
is far more friable ihan the stiff clay of the Nile valley. The chemioA 
analysis of soil and water testify to their richness. * 

^ginning at Beled, the delta first consists of bare plains of clay 
with the silt banks of countless canals, showing what a desperate fight 
the wretched agriculturists made for existence when the dams were 
carried away and the level of the water fell. We then have alternate 
stretches of level country covered with a thorny leguminous plant 
which dies down in winter, and the same bare plains which we met 
in the north. Near the livers are jungles of liquorice plant and the 
same leguminous thorn. On the rivers themselves, but especially on 
the Euphrates, wheiever there is a foreshore, there is a luxuriant 
growth of j)oplars and sometimes of willows. On the upper Euphrates, 
and as one approaches Babylon, we have great stretches of salt^ land 
interspersed with bare plains and low sanddrifts. All this land is 
capable of easy levelling and reclamation. The presence of 15 per cent, 
lime in the soil renders reclamation very easy compared with similar 
work in the dense clays of Egypt. One is never far away from the 
g^iant banks of old canals and ruins of ancient towns. As one goes 
south the salted land increases in area, and then the marshes begin 
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with their stretoheB of rioe. On the lower EnphrateB «Dd on the 
Basra river are luxuriant date grovea and gardens mingled with wheat 
and clover. 1?he lower Euphrates, past Nasrie and Suk es Sbaydk, is 
a veritable garden surrounded with water. 

The junction of the Tigris and Euphrates is no longer at Euma, 
where it had been for 500 or 600 years, but at Qarmat Ali, near Basra. 

Suoh is Mesopotamia to-day. From what has been already said, it 
will not be difficult to gather thbt the first works before the hydraulio 
engineer are the protection of the country from floods, and the provision 
of water as free of silt as possible. The levels and surveys of the twelve, 
engineers who are working for me in Baghdad, with a devotion worthy 
of the task they have undertaken, have shown that we can do both. 
We have already submitted to the Government a project for escaping 
the excess waters of the Euphrates down the depressions of the ancient 
Pison, the first of the four rivers of Genesis. An expenditure of £350,000 
should suffice for the work, and it should take three years to carry out. 
1 am under and not over the mark when I say that the cultivated area 
will be doubled and the yield of wheat trebled along the Euphrates the 
day this work is completed. The cultivators to-day are afraid to sow 
anything like the crop they could put in ; and, moreover, they count 
on losing everything every third year. If Noah hsld been an hydraulio 
engineer, he would have constructed the Pison river escape instead of 
an ark, and saved not only his family but his country as well. This 
escape has been approved of by the Turkish Government, and the 
necessary funds have been assigned for beginning it immediately. Its 
effect will be far reaching. 

The surveys and levels are now in hand for a project for the great 
central oalial of the delta, which will irrigate 8,000,000 acres of the best 
land IP Mesopotamia, and carry water free of silt. North-west of Baghdad, 
between the Tigris and the Euphrates, lies a strange depression known 
as the Akkar Euf lake. It has an area of 40 square miles at extreme 
low water, and 300 square miles when full. Its level is 85 feet below 
that of the Euphrates, and 10 below that of the Tigris. Into this 
depression runs the Sakhlawia branch of the Euphrates, the ancient 
Hiddekel, or the third of the rivers of Genesis, with a channel 250 feet 
wide and 25 feet deep at the head, which splits up into some twenty 
small channels as it enters the western side of the lake. The head of 
the Sakhlawia branch will be provided with two powerful regulators 
to control the supply leaving the Euphrates. On the Euphrates down- 
stream of the branch will be a barrage to control the river itself. These 
works will ensure our supply from the side of the Euphrates. 

On the Tigris, we propose to construct at -Beled, near the site of 
Nimrod’s dam, a weir for controlling the river. This work will be 
above the Tigris rapids, where the water is 60 feet higher than that of 
Lake Akkar Euf. From the upstream side of this weir we shall 
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oonstruot a canal to irrigate the rich lands north of Baghdad, with an 
escape into the lake. The escape will keep the canal free of silt, and feed 
the lake with Tigris water. We shall thus have all the water we need 
from both rivers, entering the lake at its western and northern sides. 

From the south-eastern end of the lake, near Baghdad, will start a 
canal which will run along the right bank of the Tigris and finally 
tail into the llai branch or ancient Tigris near its head. In the days 
to come, this canal will irrigate G million acres, but not now. The 
excessive silt of some fifteen days per annum, which does all the 
.mischief, will be decanted in the lake, and so will all the silt we do 
not need. At certain stages of the flood, when the river- water is not 
heavily charged with silt, it will bo possible to take in supplies at 
different points of the canal. All these details will come later. We 
are now concerned with broad issues. 

The left bank of this canal, which I shall submit to the authorities 
to be called after the name of the first constitutional sovereign of 
Turkey, will act as a dyke for protecting the country from the Tigris 
floods, and will, moreover, carry a railway to transport the abundant 
harvests of the country. We shall again see Sippara, Kutha, Nil, 
Niffur, Erooh, Tel Senkerc, and Tel Lo important centres of life and 
prosperity. 

Dealing with water free of silt, it will not be necessary to complete 
the whole length of the canal before we can begin sending down our 
supplies, as we should have had to do with muddy water. We shall 
first complete some 30 miles, and immediately use the water for irriga- 
tion in this reach while we are digging the second reach of 30 miles. 
In this way we shall waste no time. 

The works should, I think, bo carried out on the follo’ifing prin- 
oi]des. The Government should undertake the constrnctron and main- 
tenance of the barrages on the rivers, the main feeder canals, the main 
drains, the navigation works if any, the flood escapes, and the flood 
embankments. lu this way the control of the rivers and their supplies 
would be in the hands of the authorities. All minor canals, drains, and 
masonry works of every kind should be left to the agricultural com- 
munity and to interested parties. In return for constructing and main- 
taining these works they would receive title-deeds for the lands they 
irrigated. 1 had at first thought of recommending the Ohenab system 
of irrigation works, but ac(]^uaintanoe with the people has taught me 
that ail details should be left to the agriculturists themselves. They 
have their own ideas, and will be far happier working on their own 
lines, many of which have come down from the remotest antiq^uity, and 
are well worthy of preservation. 

I have shown how the country con be protected from floods, and how 
a beginning can be made with the irrigation of 3,000,000 acres of land 
capable of producing annually 1,000,000 tons of wheat, and 2,000,000 
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owt. of ootton. It now remains to consider how we are going to get 
this produce to the markets where it will be sold, and how we are going 
to dispose of the millions of sheep and hundreds of thousands of cattle 
which the delta will contain. 

Every merchant and man of business 1 have talked with in Baghdad 
is convinced of one thing, and that is that the backward state of the 
country is due in great part to the fact that while communication is 
open by river with the east, it is to the west that the whole produce of 
the country wants to find a way. In this direction there is no outlet. 
The principal products of Mesopotamia to-day— sheep, oows, bufhloes, 
wool, liquorice, wheat, barley, and rice — have their markets in the 
Eastern Mediterranean and in Europe, and all the imports the country 
stands in need of could come most readily from Europe. What is wanted, 
therefore, is a cheap railway connecting Baghdad with the Mediterranean 
by the shortest and cheapest line possible. Such a railway would have 
its outlet on the Mediterranean coast near Tyre and Sidon. These 
centres of commerce did not place themselves by accident where we find 
them to-day. They fulfilled the requirements of the trade of Western 
Asia. Haifa and Beirut, to the immediate south and north of Tyre and 
Sidon, are the modern representatives of these old Phoenician cities. 
They are connected by railway with Damascus. Very shortly Tripoli, 
to the north of Beirut, will be connected by railway with Homs, on the 
Damascus- Aleppo railway. 

Any railway going east from Damascus or Homs must pass through 
Palmyra, founded by Solomon in Israel's great days, and the capital 
of Zenobia in later times. From Palmyra will diverge the railways 
of the future, which will either go north to Thapsacus on the Euphrates, 
another erdhtion of King Solomon, or to Der Zor of the Khalifs, or east- 
wards jo Abu Eimal near Salahia, a creation of Saladin's. The Damascus- 
Baghdad railway will pass through Palmyra, Abu-Kimal, Hit, and 
Baghdad. At Abu Kemal the railway will tap the only part of the 
upper Euphrates valley capable of great development. In the centre of 
this tract is situated the rising town of Meyadin, on the site of the 
ancient Behoboth. At Hit we have the terminus of free navigation on 
the Euphrates and the future port of the river. Bivers whose waters are 
used up in irrigation have their ports where they begin to be navigable. 

The Euphrates upstream of Hit, up to El Eaim past Anah, has a 
narrow valley, but the current is sufBciently strong to turn large water- 
wheels, which irrigate the country up to the edge of the desert. Upstream 
of Suk-es-Shayfik this is the only tract on either of the rivers which 
enjoys perennial irrigation without having to lift the water by means 
of oxen or pumps. For the area cultivated the population is very dense 
and the crops excellent. We can here form an idea of what the country 
will be when perennial irrigation with free flow is available over 
extensive areas. 
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Tvon U near Abu Kimal right np to Meskene opposite 

Aleppo, the current is inoapsble of turning water-wheels, and the oulti- 
Fation is oonflned to the areas flooded by the river or irrigated by lifting 
machinery.. From Abu Eemal to Der Zor past Meyadin the valley 
is very broad, and, judging from the ruins of towns and villages, must 
have been at one time well cultivated. To-day the cultivation is oon- 
flned to the water’s edge. From above Der Zor to Meskene past 
Bakka, the summer residence of Hanin-el-Bashid, the valley oontraots 
and the ground is covered with dense jungle, which supports very many 
buffalow, sheep, and camels. Occasionally one meets a patch of rich 
cultivation, as at Meskene, whore an Englishman had erected many 
water-wheels and was preparing to put up a 20 H.P. engine and pump. 

The desert at Hit is flat, and only some 50 to 100 feet above the 
level of the Euphrates valley. This height gradually increases until at 
Meskene it is from 300 to 400 feet. For some miles on either side of 
the valley the desert is broken up into ravines ; but as one leaves the 
river the desert becomes flat, and was described by Xenophon as being 
level like the sea. The further north one goes the more undulating 
becomes the desert, but south of Der Zor the undulations are insignifi- 
cant. Here and there one meets a wady finding its way to the Euphrates 
valley. Gypsum is the ordinary rock, and there are considerable out- 
crops of limestone, while immense areas ai*e covered with pebbles, and 
are known as haswa to the Arabs. 

During the winter months the deserts are covered with grass and 
the hollows are sown with barley. This refers to the country past Hit. 
The rainfall increases as one goes northwards, and by the time one 
reaches Meskene the whole country is capable of producing barley 
with the aid of the rainfall. 

The total length of the railway from Damascus to Baghdad will be 
550 miles, which could be oonstruoted for £2,200,000. This allows £4000 
per mile along an easy alignment, while Nigeria is being developed 
by railways traversing more difficult oountiy at £3000 per mile. Accord- 
ing to the Beduins and the Turkish officers who annually escort the 
sheep from Abu Eemal to Damascus, water is sufficiently evenly dis- 
tributed to allow of hundreds of thousands of sheep travelling from the 
Euphrates delta to Damascus. 

In addition to the transport of the exports and imports of the 
Tigris-Euphrates delta, the railway from Baghdad to Damascus will be 
the highway for the merchandise of Persia and for all the Moslem 
pilgrims of Central Asia to the holy cities of Islam. It will carry 
all the materials and fuel needed for the future irrigation works of 
the delta, and when continued along the bank of the great central canal 
to Basra, it will be the shortest route possible between east and west, 
and will one day be oanying the mails between Europe and India. 

Though zealously advocating the direct railway connecting the 
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Tlgrifl-Enphiatesddto with the Heditemnettiiyaswiiiioiititihed^elop- 
ment of the oonntry will not be poseible, my hopes are centred in the 
delta iisdf^ where it is my ambition to see the works carried out whioh 
we are planning to-day. 1 know that in these western countries of 
Europe, where rainfall is timely and abundant, and where ruin and 
disaster cannot overtake a oonntry in a day, we are apt to imagine that 
works of restoration must also take long years to bear any fruit. But 
in the^arid regions of the Earth it is not so. There, the withdrawal of 
water turns a garden into a desert in a few weeks; its restoration 
touches the country as with a magician’s wand. In her long history 
of many thousands of years Babylcmia has again and again been 
submerged, but she has always risen with an energy and thoroughness 
riyalling the yery completeness and suddenness of her fall. She has 
never failed to respond to those who have striven to raise her. Again 
it seems that the time has come for this land, long wasted with misery, 
to rise from the very dust and take her place by the side of her ancient 
rival, the land of Egypt. The works we are proposing are drawn on 
sure and truthful lines, and the day they are carried out, the two great 
rivers will hasten to respond, and Babylonia will yet once again see her 
waste places becoming inhabited, and the desert blossoming like the 
rose. 


The PjiEBiDXKT (before the paper): Sir William Willcocks, who has very 
kindly undertaken to lecture to ns to-night, has had very extensive experience in 
irrigation works, experience in India, experience in South Africa, and experience 
in connection with very extensive works in Egypt. He has recently been employed 
by the Turkish Government (the correct title of his office being Advisor to the 
Turkish GOfsmment), whilst his position may perhaps best be described as that of 
Director-GOneral of Irrigation in Mesopotamia. Many distinguished civil engineers 
seem t9 content themselves, when on business, by merely looking at the country 
from the point of view of the hydrographical engineer, and with eyes for nothing 
else. In all the countries he has visited, Sir William Willcocks has always regarded 
them from the widest possible point of view, and his lecture to-night will deal not 
only with these interesting questions connected with irrigation, but he will also tell 
us many things of wide general interest. I will therefore ask Sir William Willcocks 
to be kind enough to address the meeting. 

Sir Hanbubt Bbown : I welcome this opportunity of associating myself with 
Sir William Willcocks and his work in Mesopotamia, even though by no more than 
speaking after his most interesting lecture. 1 know nothing about the subject 
except what I have learned to-night and on previous occasions from Sir William 
Willcocks himself. But as an irrigation engineer I am able to draw one broad con- 
clusion from what I thus know. From the Lamentattons of Jeremiah we may 
gather that Mesopotamia in olden times was rich and prosperous, by reason of its 
irrigation works, and that it became '* a desolation, dry land, and a desert ” when a 
flood overwhelmed those works. We know also that twenty-flve years ago Egypt 
was languishing by reason of the decay of its irrigation works, on account of the 
inefficiency of its irrigation service. But what do we see in Egypt to-day ? Last 
year Lord Cromer, at the Society of Arts, spoke of Sir Odin Scott Moncrieff and bis 
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itaff of "Britlih irrigation engineerB as the ** saviours of Egypt.” Sir William 
Willcooks was one of that staff, and I feel confident that a man of his energy and 
determination, fertile in ideas and absolutely enamoured of his work, backed up by 
the wealth of irrigation experience which he has gained in India and Egypt — feel 
confident, I say, that he will earn for British engineers in Mesopotamia the reward 
of such a compliment as Lord Cromer paid to the workers in a like field in Egypt. 
The four angels of the Book of Bevolation, which were bound in the great river 
Euphrates, and which were loosed by the angel which had the trumpet, were 
destroying angels. They have done their work. But the time has come now, let 
us hope, when the curse shall be no more, and the waters of life of the twin rivers 
shall be guided through the land to make of Mesopotamia a new earth. 

Colonel Mauivbbll : It would be very difficult for me to add anything to the 
extremely fascinating lecture we have heard, but as one who has travelled four 
times up the Tigris, I can only testify to the extreme heat of the climate, and the 
. extraordinary difficulty there must have been in carrying out the work Sir William 
has done. It must have meant the most extraordinary energy and great devotion to 
duly. As regards new geographical work, he has entirely filled up several blanks 
on the map ; the de])rcssion of Ilabbania and Lake Abu Dibis is quite new, and 
is not represented on any other maps. That survey is quite a gain to geogijgphical 
work. Also further down the Euphrates, near its junction with the Shatt-ui-Arab, 
he has discovered a new channel which the river is forming for itself through the 
marshes; atlases have hitherto represented the channel going out to Kuma, but 
that has now become blocked up, and a large lake is forming north-west of Basra. 

As regards the railway across the desert from Abu Eemal to Homs, the country 
is not really a desert ; there are numerous wells, and 1 should think such a lino 
would bo perfectly feasible. Having travelled down the Hejaz railway, I think it 
would be even better than that as regards water-BUi)ply. From Homs to Tripoli 
there is a perfectly easy road at present. 

Miss Gertrude Belt. : All of us whose sympathies are deeply engaged on the 
side of the new order in Turkey will welcome the possibilities offered by Sir William 
Willcocks’s scheme, is full of hoj^e. 1 do not doubt it would bring back int^ 
prosperity a great province, and I more than agree with him that wilii prosperity 
would come peace and order. 1 think it was Ibrahim Pasha who said that he who 
controlled the water-sujiply of a country controlled the country. That is quite as 
true of Mesojiotamia as it is of the Nile valley. A water-supply firmly and equitably 
distributed would be a better asset in the hands of the Administration than an army 
cor|«. I am an old convert to Sir William Willcocks’s railway scheme. His 
reasons for it are extremely cogent. It will be necessary to bring the stuff he looks 
forward to producing in such large quantities as directly as possible to the European 
markets, and imi)OB8ible to bring it at any reasonable cost by the difficult and expen- 
sive route down the Tigris and through the Suez canal. I had hooted, however, that 
this railway was going to reach the sea, not by Damascus and Sidon, but by Aleppo 
and Alexaudrotta. Aleppo is now, and always has been, the centre of the traffic 
between the inner parts of the Turkish Empire and the sea. It is better suited for 
that purpose in many ways than Damascus. I know the Germans are proposing to 
tap the grain-growing region round Alepix), but at the same time I should have 
thought that it might have been better to have made some arrangement with them 
rather than divert an ancient and well-known traffic line. An objection has been 
urged against Sir William’s scheme, and was put forward long before any definite 
results had been given out to the world by him — notably, by Mr. Fraser in a book 
he published this spring. It was that the scanty populace of the delta would not 
afford Sir William snfficient labour for his great enterprises, far less supply the 
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neoessary oultlyaton to oocnpj the land which he reolaimed. But it ia difiQoolt to 
over-estimate the mobility of labour in Oriental oountiies. This points to an 
economic condition in the Turldsh Empire which it is important to bear in mind ; 
orerybody is short of a job. I am inclined to believe that the moment Sir William 
begins his work, he will find labour coming to him in great quantities, and from 
very distant parts of the Empire. The rumour of a fixed wage will speedily bring 
people to Mesopotamia, and as the land comes into cultivation, that which is not 
occupied by the local population will be taken up by these immigrants. 

Sir Colin Soott MoNoainrF: We have had a very interesting lecture on a 
highly technical subject. I do not think 1 can say anything on that at a meeting 
like this. May I be allowed to put a postscript to our Prertdent’a introduction, 
and to tell you a little about our lecturer to-night? He has told us about his 
work, but not. about himself. I think perhaps 1 have known him for more years 
tlian any person here, and his life has been a very eventful one. Born and bred in 
India, he must have been above thirty years old before he ever saw London. lie 
was a very little boy one day in the hot month of May, 1857, when a despatch 
came to his father from Delhi, only 20 miles off, to say India was ablaze, and the 
Mutiny was upon us. It was only through extraordinary risks and great danger 
that he and his party, the father, a very gallant soldier, the gentle wife, and five 
little hoys, managed to escape. It was too much for the mother, but the boys, I am 
glad to say, are all men now, and have ail fmthfully served their country ; one at 
the present moment commauds the Peshawar Dmslon of the army of India. 
When I went to Egypt in 1883, Sir Williaui Willcocks was one of the first 
Indian engineers to join me. Ho had served under me in India for some years 
before. 1 think I may claim him as a pupil of my own, and, as very often happens, 
the pupil soon surpassed his master. Uis life in Egypt was full of event. 1 think 
1 could tell some very good stories of it. For instance, how, walking after dark 
about midnight trom the railway station to his boat on the Nile, he tumbled into 
au open grave, and when he stumbled out the watchman went at him with a 
stick, mistaking him for a demon. A remarkable chapter in his life was on one 
'occasion when the Nile flood did not rise quite to the proper height, and a large 
tract of country in Upper Egypt was left without water fiowing over it. There was 
u canal about 200 foot wide and 20 feet deep, which, if the water could only be held 
ui) in ft for a few feet and diverted over the land, would do all that was wanted. 
Willcocks stuck his bed on the bank of the canal, got together the peasantry of the 
whole province, and for three days and nights worked at it till the water rose and 
flooded the plain. The people were so delighted with what he had done, that 
they went to their mosque and insisted that this Christian should go with them 
and bow down with them and thank God. This is a very unique experience. You 
can understand from these little traits what Sir William been doing. He is not 
the conventional type of man. 1 am sure that after to-night the allusioDS we see to 
him from time to time will all bring to us an interest which we had not before. 
1 have DO moro to say. 

The Pbebident : In bringing this discussion to a close, I am sure I can, in the 
name of every one here present, thank Sir William Willcocks most heartily for his 
most interesting lecture. I am sure we all feel proud that the Turkish Government 
has asked a fellow-countryman of ours to direct this beneficent work of convert- 
ing these arid regions into a Garden of Eden. It is not only thanks we wish to give 
him ; we wish him to know, when he sets out on Friday next on his return journey, 
that he goes with the earnest good wishes of every one present that his great work 
will bring forth the full fruit which we confidently anticipate. 

No. 1 . — Januart, 1910.] 
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Sir WiLUAM WiLLOooKB : I tbink many people who say that Mesopotamia 
is a poorly inhabited country all go down the Tigris in the steamers and see 
nothing. If they would only go down the Euphrates from end to end, they would 
see that the pop^ation is yery numerous and very energetic and strong. As to the 
railway to Aleppo, I do not think, when Miss Bell said that was the ancient route, 
she was correct. Aleppo is the outlet for everything from Mesopotamia westwards ; 
but from Baghdad westwards Tyre and Sidon have been from ancient times the 
outlet, and will be again. I think the road to Damascus is the best. I am very 
much obliged for the kind way in which you have received my paper. 


JOURNEYS IN BHUTAN/ 

By J. OLAUDE WHITE, O.I.E. 

BhU'ian is a country hitherto almost unexplored, and 1 have been more 
than usually fortunate in making no less than five distinct journeys 
through it, and it is of those journeys I propose to give a short account 
this evening. 

The first journey, in 1 90ti, was when 1 followed the course of the 
Am-mo-ohhu from Chumbi to the plains in connection with the proposed 
construction of a cart-road. The valley is densely wooded and practically 
uninhabited, and was interesting mainly on account of its fine vegetation 
and beautiful scenery. The second journey, also in 1906, was made 
from Gangtak vid the Natu-la to Chumbi, and then via Hah, Pare, 
'I'ashichojong, and Poonakha to Tongsa and Byagha, on the occasion 9 f 
the investiture of the Tongsa Penlop with the insignia of ^he Knight 
Commander of the Indian Empire. The third journey, in 1907, was 
along the boundary between Bhutan and British India, from the Jal- 
dakha river to tlie Qadadhar, and from Doranga to the eastern boundary, 
and again from Doranga across the Dongma-chhu to Kenga, and a 
further two days* journey up the Kuru river. In 1907, from Dewangiri 
through Eheii, Tashijong Tashiyangtsi, acioss the Dong-la to Lingzi 
and on to Pangkha, Singi Jong and across the Bod-la to Lhakhang Jong 
in Tibet. From IJiakhung I followed up the western branch of the 
Lobrak river to Lhalung monastery, and crossing the watershed entered 
the Chomo-chang-thang lake basin, and thence to Gyantsi. In 1908, 
from Chumbi vid Phari to Paro, and on to Poonakha by the loute 
I followed in 1906, in order to attend the installation of Sir ITgyen 
Wang Chuk as Maharaja, and on my return journey I followed a new 
route from Paro wa Bite Jong and Dungna Jong to the plains, which I 
entered at Jaigon. 

J will pass at once to my second journey, as that through the 

• Read at the Royal Geographical Society, December 8, 1909. Map, p. 104. 
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Am-mo-obha valley oalls for no special notice beyond that the scenery 
and vegetation wero both particularly fine. 

Throughout the whole length of the central zone of Bhutan, a well- 
aligned road runs from west to east, and crosses the ridges separating 
the various valleys by easy passes from 10,000 to 13,000 feet high, and it 
was along this road that I travelled in 1906. The road from Gangtok 
to Binchingong has often been^ described, but from Binohingong, where 
the old road crosses by a substantial bridge to the left side of the 
Ammo-chhu, no description has been given. The views down the valley 
were most beautiful, and the trees very fine. Grossing what was marked 
as the Lang-marpu-chhu, but is really the Kyunka, by a new bridge, 
wo came to what is known as a cave, or rather two overhanging rooks, 
which lie in Bhutanese territory. Our old maps are wrong; the true 
Lang>marpu-ohhu is more to the north, while the stream marked by 
iliis name is really the Kyunka. At the head of the former stream 
there is said to be a lake and also favourite ground for the shau, the 
great Sikkim stag, Oervua ttffinta. A narrow track through woods took 
ns up the Kyunka, to our camp at Lhare, a somewhat confined glade 
close to the stream.. Above this, as we ascended the Kyunka, the road 
improved greatly and the country opened out, though we were twice 
obliged to cross the stream by strong bridges. 

On the other side of the Chalu-ohhu (one of the tributaries of the 
Kyunka) the valley widened out into most delightful glades and upland 
swards, forming rich grazing-grounds. Here grew in graceful abundance 
spruce, larch, silver fir, holly oak, various pines and rhododendrons inter- 
spersed by grassy meadows, while the view down the main valley had 
the appeargnoe of a gigantic avenue, leading up to the snowy pyramid 
of Gipmochi. Out of this a somewhat steep ascent round a grassy knoll 
leads to the Dongma-chhu, up which runs another track to the head of 
the Lang-marpu-chhu, and thus by a northerly but difficult path to the 
Hah road. The main route leads across the Lungri Bampa up a steep 
and stony way to Tak-phu, a somewhat bare and extensive fiat, well 
within sight of the Kyu-la. Timber was plentiful, and our camp was 
further protected by the walls of two parallel moraines; the valley, 
indeed, was full of lateral moraines, forming gigantic spur works to keep 
the modern river within bounds. At the same time, so far from these 
moraines being barren stony walls, they weie luxuriantly covered by 
virgin forest right up to the top of the parent ridge. Snow fell, and in 
our camp, 13,400 feet above sea-level, we passed a very cold night, there 
being 18° of frost. 

Passing through an extensive amphitheatre, bare and devoid of 
tarns, the Kyu-la, or rather the long ridge which forms part of the 
pass, was soon reached ; but we had to proceed nearly half a mile along 
it before we could descend into the wilder amphitheatre of rock and 
snowfields which lies between the Kyu-la and the Hah-la (or Mem- la 
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of OUT naps)* This half-basin forms a veritable death-trap in bad 
weather, as there is neither fuel nor shelter to be found anywhere 
within its horns. The view from the Hah-la is magnificent; a par- 
ticular feature in the panorama being a grand but unknown snowy 
ridge, which ends abruptly on the south-west in a tremendous preoipioe, 
where the Am-mo-ohhu probably finds an outlet towards the plains. 

On the east we looked down a well-wooded but somewhat deep and 
narrow valley, and through this we descended by a very rough steep 
track, which, however, improved greatly when a small open glade was 
reached. The road here turned slightly to the south, down the main 
valley. It is impossible to describe the beauty of the scenery : grassy 
glades, gently sloping, opened on a succession of broad valleys in the 
far distance ; on either side, and at our back, was a deep fringe of fine 
trees of every ago, from the patriarch of the forest to tiny seedlings. 
From the time we loft Kinohingong, we had passed through forests 
without exception self-reproducing, thus showing that the Bhutanese 
understood the secret of combining in their forests self-reproduction 
and unrestricted grazing. A good road brings the traveller into the 
main valley, which gi*eatly resembled an Alpine scene, of magnificent 
description, with a temple or a monastery on every commanding pro- 
montory. Ee-chuka, the first large village we came to in Bhutan, 
contained a fine sample of a Chnten or cube of prayer, its rectangular 
form marking a strong contrast to the cylinders of Sikkim and Tibet, 
while two flour-mills worked by water bore testimony to the prosperity 
of the villagers. At Eyengsa a road leads up a side valley direct to 
l^uggyc jong, which guards the road from Faro to Fhari. Yangthang 
is a largo long village situated on the left bank of the river, but 
numberless irrigation channels have tempted the Hah-chu to forsake 
its natural bod, and much stony barren land is the result The forma- 
tion of the liilU is markedly of crystalline limestone, and there are 
several mineral springs to be met with. The large village of Tum- 
phiong, the chief station of the district, possessed twin forts of no 
particular strength or beauty ; the houses have once been large and 
prosperous, but are now in a decayed condition. There are curious 
holes in the liniebtono formation on the left bank of the river, which 
seem to connect the river with some subterranean lake ; the villagers 
place baskets at these outlets, and the rush of water at times brings out 
a number of fair-sized fish, though none are to be seen in the Hah 
stream itself. The Hah monastery is situate some way up a side valley 
and commands a magnificent view ; it is in good order, but the 
Foisoners’ Chapel, mentioned by Eden, was neglected, and appeared 
of little interest. 

Our route was over a very good bridle path, rideable the whole way 
to the Ohiu-li-la; but the weather, unfortunately, was very damp and 
misty, and we obtained only oooasional glimpses down the Hah valley. 
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which rane fairly straight as far as Do-ri-kha, where Edeu camped, and 
whose route in 1864 we were now supposed to be following. High up 
on the right was the nunnery of Eyila, built on the faoe of a very steep 
preoipioe, most difficult of approach. No male creature is allowed to 
remain within the precincts of the establishment, and it is said to contain 
sixty nuns ; but as there were more than twenty-five houses, the majority 
quite large ones, this estimate of the inhabitants seems much too low. 
Gha-na-na, a small hamlet of some half-dozen houses in a ruinous state, 
was our halting-place. Our experience in crossing the Chia-li-la was 
so different in every respect from Eden*s that I cannot but suspect that 
he was deliberately misled from the proper path on to some mere cattle 
track. 

A little below Oha-na-na the path emerges on a well-wooded spur, 
^vith a grand outlook ovei the courses of the Pa-ohhu and its affiuents, 
running through a broad, well-cultivated tract of country which could 
under good management grow every description of temperate crops. 
On a distant mountain the monastery of Danka-la has been built in 
such a conspicuous position that it can be seen oven from Poonakka ; 
while Bella Jong, which we subsequently passed on our way from 
Faro, was visible eastwards. To the north lay Dug-gye-jong, dominating 
the main road to Phari, and deriving its name from a notable victory 
ovci the Tibetans ; while at Gorina was the monastery which a former 
Khabdung Bimpoche used to make his summer retreat. Owing to the 
more favourable climate and country, the monasteries of Bhutan, unlike 
those in Tibet, are not confined to one huge building or close cluster 
of dwellings, but consist of houses scattered over the slopes of the hills, 
each one surrounded by a pretty garden. The chapel at Gorina was 
bright, clean, and decorated in good taste ; while the frontal hangings, 
overlaid with an exquisite lace work of brass, were superior to any- 
thing to be seen in Lhasa. The chuten was a very fine one, having 
on one of its faces a large brass plate, with a Buddha deeply embossed 
thereon. 

On the ridge below we were received with a salute fired from iron 
tubes bound or covered all over with leather, which are probably the 
leather cannons of which we heard so much in the Chinese Goorkha wars. 
The Faro Fenlow’s band and richly caparisoned mules were in attendance. 
Down to Faro the road passes over a deep red clayey slope, impassable 
in really wet weather. 

What struck me most during the last march was the total absence 
of rhododendrons, and the change from gneiss first to crystalline lime- 
stone, sandstone, and dark shales; then to heavy red clay deeply 
impregnated with iron ; and finally to a blueish-grey limestone. 

The fort has been built on a limestone bluff overhanging the river ; 
there is only one entrance from the hillside, and this the third story; 
the lower stories are only partially existent, as their widls seem in great 
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part to be a mere caemg to the solid rock. A heavy bridge over the 
fosse separating the fort from the rest of the hill leads to a huge gate- 
way, and within this a sharp turn to the left opens upon the eastern 
courtyard oontaining the smaller of the two citadels or towers, which is 
occupied by petty officials. Against the inside of the south and north 
outer walls are built a series of rooms and verandahs ; on the west front 
directly above the river there is a covered verandah, one story only, 
from which the balista or catapult, which is still stored there, was 
worked. The Penlow’s quarters are on the first floor in the south-east 
comer. The reception-room was large, airy, finely decorated, and its 
walls bung with arms of every description. The opposite corner of the 
enclosure has a larger suite of apartments reserved for the Deb Eaja 
and other distinguished guests. On the fir^t floor of the main citadel is 
the public temple or chapel, a very finely proportioned hall with two 
tiers of well-lighted galleries. All the decorations were good, a hanging 
lattice of open brasswurk being specially effective. In the west corner 
of the main courtyard was the private chapel of the Ta-thsang or state 
monks, whose head lama Eun-zang accompanied the British Mission to 
Lhasa. 

Three of the outlying forts, Tazo-jong, Donam-jong, and Suri jong, 
are existent, though in bad repair, but the very large one of Chubyak- 
jong is entirely in ruins. Dug-gye-jong is situated some 9 miles up 
the broad valley of the Pa-ohhu, described by Turner “ as a fortress built 
upon the crown of a low rocky hill, which it entirely occupies, con- 
forming itself to the shape of the summit, the slope all round beginning 
from the foundation of the walls. The approach to the only entrance is ^ 
defended by three round towers, placed between the castle and the foot 
of the hill, and connected by a double wall, so that safe comfuunication 
between them is preserved, even in times of the greatest peril. 4^ound 
each of these towers, near the top, a broad ledge projects, the edges of 
which are fortified by a mud wall, with loopholes adapted to the use 
of bows and arrows, or of muskets. On the north of the castle are two 
round towera that command the road from Tibet. On the east side 
the rook is rough and steep ; and close under the walls on the west is a 
large reservoir. 

The castle itself Is a very substantial stone building with high walls, 
but so irregular in its figure, that it is evident no other design was 
followed in its construction than to cover all the level space upon the 
top of the hill on which it stands. The gateway at the foot of the 
walls which crown the hill opens upon a flight of a dozen steps, within 
a narrow passage leading to a semicircular platform, edged with a 
strong wall pierced with loopholes. A turn to the right leads through 
a secemd gateway and along a wide lane, with stables for horses on each 
side; and a third gateway opens into the interior of the fortress, which 
forms a large square, with its angles occupied by three suites of rooms. 
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In the centre of the oonrtyard is a square dtadel several stories high, 
and containing temples or chapels. The whole place was very clean. 
The armoury is said to he the most complete in the country, and is 
contained in a fine room, with a large bow-window facing south, and 
affording one of the prettiest views in Bhutan. The inner court con- 
tained piles of large pine shingles, intended for the repairs of the castle 
roofs, which have to be done every five years. 

The road running from Faro eastwards is very roegh and steep up 
to the Tazo-jong, the curious rounded fort described by Eden as a 
building formed of two semicircles, one large and the other small, built 
up one against the other for about five stories high. So far the regular 
ix)ad had evidently not been repaired for many years, but farther on it 
was good and ascended very gradually to the pass near Beila-jong 
feet). On the other side a less gradual descent leads to Femithang, 
the seat of a small official, or Fenlow. 

From Femithang there are two routes to Tashi-cho-jong — a direct 
one across the hills vid Fame-la, the other down the Femi-chhu, and so 
round by the Tohin-ohhu ; we chose the latter. The road was good, 
and the valley thickly wooded and full of flowering pear and peaoh 
trees; but on turning eastward up the Tohin-ohhu the whole aspect of 
Ihe country changed to barren hills with sparse and stunted trees. 

( )uT camp was at Chali-maphe, not far from the fort of Simtoka. Here 
was the gigantic cypress, which Eden records as measuring six spans 
round in 1864. We found it to be 50 feet round the trunk at 3 feet 
from the ground. 

'I'ashi-oho-jong, the summer capital of Bhutan, lies to the north, up 
the broad valley of the Tchin-chhu, but as our destination was Poonakha, 
the winter capital, we took the road leading up the Lhung-tso valley. 
A Bhoi,*t distance above the junction of the two streams, Simtoka fort 
occupies a projecting ridge, separated by deep gullies from the main hill. 
The present fort was built by Shabdung Bimpoohi in 1873, as the flrst 
one, completed in 1870, had l)een treacherously seized and burnt by 
his enemies ; a scorched pillar belonging to the original building, now 
almost hidden by elaborate carving, is still pointed out as an object of 
reverence. In the chapel is the flnest statue of Buddha to be seen in 
Bhutan. It is placed under a magnificently carved canopy, and supported 
on either side by a number of standing figures more than life-size. 
Bound the plinth of the central tower runs, not a row of prayer- wheels, 
as is usually the case, but a number of square slabs of dark slate, carved 
in low relief, with pictures of saints and holy men. 

The road up the valley to the Dok-yong-la is a very good one, 
running through beautiful glades of oaks, willows, chestnuts, and rhodo- 
dendrons, while on the higher slopes forests of PinuM eaoceUa reappeared, 
in pleasant contrast to the barren hills of our previous march. On the 
east of the Dok-yong la we entered a valley, which, in the dampness of 
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iif oliimtey was BnggeBtive of Sikkim rather than of Bhutan ; the path 
id our oamp at Lungme-tsa-we and on to the Teo-pa-rong was steep and 
slippery, and only redeemed by the beauty of a species of rhododendrons 
and huge pear-trees. From our oamp at Jon-ohung-dorong, the mission, 
headed a picturesque procession of musicians, dancers, gunners, gaily 
caparisoned mules, etc., started on April 20, with the intention of making 
a triumphal entry into the capital of Bhutan, in spite of the difficulties 
caused by the heavy rainfall and the clayey road. The mission remained 
at Pocmakha until May 2, to enable me to carry out the duties for which 
1 had been sent. The Durbar, at which the Insignia were presented to 
Sir Ugyen Wank-chuk, was most interesting, but a description of the 
ceremony would be out of place in a geographical lecture. 

The castle of Poonakha looks best from a distance, occupying as it 
docs the whole narrow promontory l)etween the Pa-chu and Ma-chu 
immediately above their junction. It has the usual towers and court- 
yards, and was built by the first Shabdungin 1577, and designed to 
hold six hundred monks : their number has increased since then, and 
the lx)dy eoelesiastic now occupy the whole of the southern third of the 
building. The two rivers are spanned by fine cantilever bridges of the 
same style as that at Paro. The earthquake of 1897 was felt here 
very severely, and the destruction then wrought has not been wholly 
rejtaired. 

The Ta-lo and Norbugang monasteries are situated high up on the 
mountain to the west. The track, if it deserves even this name, must 
be absolutely impracticable during rain, as it runs entirely through 
clay. Ah far as Noibugang, about two hours journey up, the hiljpide 
was 1)Aio and uninteresting, but afterwards the path improved and ran 
through several j)retty glades, where the pear and clematis blossoms 
wore beautiful. After throe hours of hard climbing, the monastic 
colony of Ta-lo vs as reached : small, well built, two-storied houses, with 
projecting verandahs and painted fronts, were scattered all over the 
hillside, each in its little garden of flowers and trees, with here and 
there a chapel or a picturesque chozten, to break anything like a 
monotony of houses. The great temple abovo’stood sharply out against 
a sombre background of cypress and pine : while higher up the small 
but beautiful retreat of the late Dharma Raja formed a fitting crown to 
the whole gi’oup of buildings. In the great temple were many chapels 
kept scnipulously clean with, strange to say, glass window-panes. The 
principal objects of interest were the two large ohoztens containing the 
ashes of two of the Shabdung Rimpoche’s : they were of silver, highly 
chased and jewelled, the stones being mostly turquoise of large size but 
little value. The ceremonial implements used by the late Dharma Raja 
were fine examples of the best Bhutanese metalwork. The carving of 
the pillars and canopies was excellent, but so much overladen by open 
metal scrolls that it was difficult to follow in detail. There was a 
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magnlfioeiit colleotioii (both hore and at Norbngang) of banners of 
embroidery and applique work, and before one of the altars an elephant’s 
tusk measuring 8^ feet 

About 2^ miles up the Mo-chhu above Poonakha are the ruins of a 
small fort called Sona-ga-sa, mentioned by Turner under the name 
Zemri-gatchi, and formerly containing the great printing establishment 
of Bhutan and a fine gai'den house for the Deb Raja. It was totally 
destroyed by fire about eighty years ago during one of the many local 
civil warp, and all the records unfortunately lost, and only a few fiower- 
ing plants remain to represent the garden. Not far off is a sort of cave 
or arched recess, which has been formed by percolations of lime bonding 
together the pebbles of a bank, and in which, nearly three hundred 
years ago, Nagi-rinohen, a saint from India, is said to have livod. The 
river liero is full of fish, and the resort of many cormorants and gulls. 
l"he road up its course into Tibet divides above into two branches, 
guarded respectively by the forts of Ling-zi and Qhassa. It is rumoured 
that gold has been found on the mountain ridge between the Moohu 
and Pacbo 

The Bhutanese Govemment removes from Poonakha to Tashi-oho- 
jong at the end of Apiil, so after finishing my work I left Poonakha on 
May 2, in order to visit Sir Ugyen Wong-chuk’s seats at Tongsa and 
By.igha in the east. The road to Angduphodang is on the left bank of 
llie river and close above it, and the descent is very gradual, not more 
than 25 feet in a mile, through a valley which is well cultivated, and 
once must have been thiokly populated. The abutments of at least two 
c^ain suspension bridges not only betokon much former traffic, but also 
*Hhow how long these mountain streams keep to one ohannel, for no 
alteration ^appears to havo taken place since Turner's visit to Angdu- 
phodang 130 years ago ; and yet there are no sufficiently solid rocks nor 
guiding spur works to restrain the current. When in full flood the river 
looks very fine. Turner’s picture of the bridge and fort holds good 
up to tho present time. The channel which brings water to tho upper 
fort is nearly 0 miles long, and clearly demonstrates the skill of the 
Bhutanese in irrigation works. The road eastwards runs just below 
this channel until it joins the Ba-ohu near Ohapakha. Up to this point 
the scenery was poor, and the road hot and narrow, but, on orossing the 
Ba-chhu, a stiff climb brought us to Satengong, a very picturesque flat 
overlooking both the Ba-chhu and Tang-ohhu, and distinguished by a 
clump of pine trees, a small lake, and beautiful flowers. 

The road eastwards was most excellent, and rendered interesting by 
the constantly changing scenery on the isolated island hill between the 
neighbouring rivers. The ascent continued gradual up to Tsha-za-la, 
and then an equally gentle desoent led to a ourious deeply out ravine, 
where the main range begins. The Tang-ohhu is crossed at the village 
of Ra-tso-wok, a name whioh betokens its Indian origin, and a good and 
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very pretty path is lost at Kidha in a fine open space with plenty of fiat 
ground, alx>Ye which the village houses are clustered on a knoll. There 
were fine views up to the snowy range whence the Tang-chhu takes its 
rise to traverse many miles of a rich valley. The march hither was 
one of the most beautiful which we made during the tour, for the 
rhododendrons wore in flower, and the oaks, chestnuts, and walnuts, 
with their young foliage, made delightful colouring in the scene. In 
every direction there was evidence of better cultivation and more 
prosperity than in any valley we had traversed. Unfortunately, the 
inhabitants are said to be very quarrelsome, and constant litigation 
(which means heavy bribes to the officials called in to decide their 
cases) has tended to keep the villagers more impoverished than they 
ought to be. Judging from our experience of the Pele-la, both in going 
and returning, the main ridge here must be the focus of a wet zone, 
extending as far as Tongsa, damp being drawn up from tbe plains 
through the narrow gorges of the Madu-ohu : certainly we had worse 
weather here than anywhere else in Bhutan. The road, though well 
aligned, paved in many soft places and corduroyed in others, was, owing 
to the wet cla}', very difficult to traverse. The country on both sides 
was a succession of wide open glades affording excellent grazing stations, 
and timber was abundant. 

On the eastern side of the Pele-la were several large villages at 
Kokubi and Ohandenbi. Not far from the latter place is a charming 
patch of sward covered with beautiful cedar pines, and situated in a 
gorge of the ravine, where the Siohe-chhu is joined by another mountain 
torrent. On this tongue of land thus formed were two mendongs (walls 
of prater) and a fine chorten, a copy of the Swayambunath in Nepal.'"' 
From this spot the road ran at the same altitude through oak,*magnolia, 
and rhododendrons for some miles before emerging at Tashiling on more 
open country, which continued as far as Tshang-kha, high above the 
raging torrent of the Madu-ohhu. Hero we camped. Beyond Tshang- 
kha the road almost immediately enters very rough country, the gorge 
through which the river flows narrowing considerably, and being flanked 
on either side of stupendous precipices. As it descends the road becomes 
a series of steep zigzags, mostly made up of stone steps, and this kind 
of path continued to within a short distance of the cantilever bridge, 
which crosses the Madu-ohhu some 900 feet below tbe castle of Tongsa. 
Another steep zigzag with many flights of stone steps leads up to a 
small door in an outlying bastion of the walls of the castle, which blocks 
the way and overhangs the cliff up which the road runs. Passing through 
a large stone-flagged courtyard, the traveller emerges through another 
gateway to the east on a narrow path above a second ravine. It will 
thus be seen that Tongsa castle completely covers a ridge between two 
steep ravines, and effectually bars all progress from east and west. We 
camped for a couple of days on a pretty knoll, which, being clothed in 
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fine trees and proTided with an exoellent stream of water, running over 
cascades into a fish-pond, is the pleasannoe of the Tongsa monks. The 
fort oonsists of several courts, but suffered from the great earthquake, 
and the eastern oitadel had not been completely I'estored at the time 
of my visit. A women’s choir formed part of the procession sent to 
play us into the castle— a curious performance which is mentioned in 
Pemberton’s report. 

A steep ascent leads to the outlying fort, which commands the castle 
itself. A good and easy road runs onwards over the Yo-to-la and down 
to Oya-tsa, the Faisa of GrifBths, who notes that it is “ a good-sized 
village, comparatively clean, and with houses which were, he thought, 
hotter than most he had seen.” The country through which we marched 
liad again changed from a system of naiTOW gorges into a series of broad 
valleys, the upper ones giazed over by hundreds of yaks, the lower rich 
with barley, buckwheat and mustard fields. Dotted in their midst 
were erected temporary huts to shelter the cultivators during their stay in 
these higher elevations at the time of ploughing, sowing, and reaping, 
while down in the valley more substantial permanent dwellings proved 
that the district was better governed and more prosperous than any 
other we had seen. An easy road leads over a saddle on the Ki-ki-la 
and down into the valley of Chamka-ohhu, where at different elevations 
arc the castle of Byagha in the middle. Sir TTgyen’s private house above, 
and his sister’s below at Angduoholing. Dr. Griffiths wrote, *‘The 
country was very beautiful, particularly in the higher elevations, but 
wo saw scarcely any villages and but very little cultivation.” Within 
tlio last thirty years this state of things has been remedied, and under 
*tlio present more stable government conditions have greatly improved. 
Tile fort of Byagha was totally destroyed in the great earthquake, and 
has been rebuilt on a smaller scale — a remark that also applies to the 
residences of Sir Ugyen and his sister. 

The route to Lhasa past Eulha Kangri lies up the valley of the 
Pumthang, and in a subsequent journey my baggage had to go by this 
route, as the direct route from Tashiyangtsi up the Lobrak was not 
passable. The site of the Sindhur Baja’s palace is shown 2 miles above 
Angducholing. This prince was converted to Buddhism by Padma 
J ungne early in the eighth century of our era ; the saint’s resting-place 
is held sacred, and the depression in the lock, where he leant against 
it, has been roofed in and made into a gorgeous shrine. 

On our return journey to Simtoka the scenery appeared even more 
lovely owing to the immense number of fiowers in bloom — three kinds 
of yellow loses, clematis, wild pear, and rhododendrons were in wild 
profusion, while the meadows were literally carpeted with blue-and- 
white anemones, yellow pansies, and oountiess primulas. The giant 
Sikkim primula was in magnificent bloom, some plants having as many 
as six tiers of flowers. Each day brought out new kinds — a large 
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wliite rose, a white and a mauve iris, and the giant white lily appeared 
for the firat time. Orchids were abundant, and it seems a pity that the 
Offpripeditm Tibeticum does not figure more in our shows, as the flowers 
we gathered were, as a rule, larger and finer than that figured in * The 
Orohids of the Sikkim Himalaya/ 

At Simtoka wo crossed the Lhung-tso and proceeded up the broad 
valley of Thimbu-chhu or Tchin-chhu to Tashi-cho-jong, passing en route 
the knoll of Ghanglingmethang, where, in May, 1885, the then Foonakha 
Jongpen was killed, Aloo Dorzi defeated, and the supremacy of XJgyen 
Wangohuk*B party so firmly consolidated, that there has been no 
revolution or intemecine btrife in Bhutan for the past twenty-four 
years. 

Unlike other Jongs, the present Tashi-cho-jong has been built on 
the plain ; it difiers also from other forts in having two large gateways 
and in being protected on the west and north by a wide fosse filled 
with water. The bridge across the Tchin-chhu is not connected with 
the castle, as ai Paro and Foonakha. The interior is arranged in a 
succession of courtyards, as in other castles ; the northern portion being 
set apart for the monks. The main tower was destroyed by the earth- 
quake; the new one was carelessly built on the old and shaken 
foundations, and already shows signs of serious subsidence. The 
original castle stood on a spur about a mile away near Dichen- 
Fhodang ; but having been damaged by fire. Deb Jidhur, at the end 
of the eighteenth century, removed the materials to the present site and 
rebuilt them there. We found the Deb Baja and his court comfortably 
established lor the summer, having completed their annual migration 
from Foonakha. 

After taking formal leave of our hosts, w© marched norih up the 
Tchin-ohu valley, which for some 3 or 4 miles was open and well 
cultivated. 'I'urning over a steep bluff, wo entered an entirely different 
country as the valley narrowed considerably, and, being beautifully 
wooded, was picturesque to a degree. Our destination was Chari, the 
first monastery founded by the great Shabdung Kimpoche ; it is terribly 
difficult of access, being perched on overhanging rocks, so that to get 
from the lower to the higher chapel it is necessary to climb up very 
narrow, rough stone stops, squeeze round the corner of a precipice, and 
descend other steps to the platform of the temple, which is literally 
clinging to the cliff. No wonder the Shabdung’s enemies attacked it 
in vain. We now entered the narrow gorge that leads from the middle 
zone to the upland jiastures. At first there was no road along the 
stream, but our path took us high up the hillside, where we had to 
round cliff after cliff, all well woodtd, until wo slightly descended to 
a small open side valley, in which the fort of Barshong is situated. 
From this place for some 10 miles the road was close to the stream, 
which had to be crossed and recrossed about six times before it emerged 
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on to the open uplands below Bj-aradingka. The gorge was almost 
filled hy the Tchin-ohhu, and bordered by stupendous cliffs of most weird 
shapes. These oliffs appeared to be formed of horizontal strata of 
sedimentary rooks, consisting of layers of limestone, sandstone, slate, 
or shale of a dark blue colour, and quartzites, and were cleft in many 
places from top to bottom, thus leaving narrow slits or fissures, often 
more than a mile long. 

From Byaradingka an hour’s gradual ascent led to the Yakl^-la, 
whence the road descends somewhat sharply to the Pimnakme^hhu, a 
stream which joins the Mo-ohhu below the fortress of Ghassa. A few 
miles down the valley, Lingzi-jong suddenly appears in sight on a hill 
that seemingly blocks the valley ; we had, however, to round several 
ridges before reaching our camp some way below the Jong. The fort 
was totally destroyed by the earthquake, and has not been rebuilt. The 
road rounds several ridges before making the final asoent to the Phew-la 
ridge, which separates Bhutan from Tibet. At Gangyul, a little village 
on the Tsango-ohhu, the view of the Chumolhari glaciers is magnificent. 
A fair bridle-path leads along the left bank cf the Tsango-chhu to a small 
but fiourishing side valley, blocked at one end by a gneiss cliff, extending 
from side to side in a perfect level, over which poured a very fine water- 
fall. This little valley was well cultivated, and possessed many large 
juniper trees. The path brought us at an easy gradient to the top of 
the cliff, which we then discovered was the lower edge of another long 
level valley. In this way we progressed by a succession of steps, until 
we came to the last tread of the stairway, which was an almost pre- 
^ cipitous slope of stonos and rooks, up which our yaks and mules struggled 
slowly but surely, the zigzag, as far as alignment went, being very good. 
Above this was a small roundish flat, in the centre of which were the 
walls, still good, of the fort built by the Tibetans during our lato 
troubles. A short incline leads to the pass, 16,400 feet, whence is 
obtained a magnificent view of the plains and hills of lower Tibet. The 
contrast between the fertility of Bhutan and the barrenness of Tibet is 
startling. 

On my third journey along the boundary of Bhutan 1 traversed a 
great part of the outer range of hills, and was enabled to judge of the 
suitability of this ground for Nepalese settlem, of whom large numbers 
were entering the country, and also of the extent of the forests as well 
as the amount of damage said to be done by the cultivation of the outer 
and very wet slopes causing landslips, and consequently raising the 
river-beds in the plains, and, by altering the old courses, making thorn 
overflow the lands on either bank. 

These extensive landslips are certainly taking place, and causing 
very considerable damage to low-lying tea-gardens, but the cause is not 
cultivation, but the excessive rainfall, which is literally washing away 
these hills, composed as they are of very soft strata, much shattered and 
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Suited. The wont damege was being caused in most places in the 
Talleys which did not run fhr into the hills, and in which there were no 
settlen or cultivation. I also found much excellent land suitable for 
the cultivation of tea, which would benefit the Bhutan Government to a 
very large extent were they to allow European capital into the country 
for the purpose. There are magnificent forests also in this part of 
Bhutan, but the difilculty of transport would prevent their ever being a 
source of revenue to the State. 1 also found a considerable amount of 
coal in the lower hills, but it was of an indifferent quality and very 
much crushed. 

From Dorunga I travelled with Sir XTgyen, and we went a short 
way up the Euru river. Our first day’s march took us through a very 
narrow gorge with perpendicular quartzite rooks' on either side, and a 
hard climb brought us to the top of the pass, where we stayed for the 
night. The next day we dropped down into the valley, and after two 
days’ march, came to the Dongma-ohhu. It is difficult to judge of the 
relative size of the two rivers, the Dongma and Euru, without scientific 
observation, but 1 am inclined to think that this branch of the Monass, 
the Uongma, is as large, if not larger, than the Euru or Lobrak. I saw 
both rivers on this journey in the cold weather, when the water was at 
its lowest, and I again saw them on my fourth journey, in the rains, 
when they wore very much swollen, and I was therefore able to judge 
fairly well. After crossing the Dongma-ohhu, the surrounding rocks 
changed to manganese limestone, and the vegetation lost all its sub- 
tropical luxuriance, and was chiefly Ptnus longifoliwn, of which there 
were some magnificent forests. On the outer slopes of the hills theri^^ 
is hardly a habitation, but on coming into the Euru Do{^gma-chhu 
rivor-basin villages became more plentiful, and there was a considerable 
amount of cultivation. The houses were well built, and the people 
looked prospeiouB and contented. My return journey was made by a 
slightly difiei'ent route, which brought me out at Dewangiri. 

I staited on my fourth journey in May, 1907, in the middle of the 
hot weather, and until I reached Dewangiri the heat was excessive. 
The track loading from the plains to Dewangiri passes through narrow 
ravines in the sandstone hills, and a sudden thunderstorm coming on, I 
was nearly washed away with my baggage. The river rose with 
extraordinary rapidity. On leaving Dewangiri I followed Pemberton’s 
route vid Tashigong to Naylamdang opposite Lhuntsi Jong, but from 
thence I turned to the north, following up a tributary of the Euru 
river. I was unable to follow the Euru itself owing to the lateness of 
the season, for the river was already in flood and had washed away all 
the temporary bridges thrown across it to make a cold-weather road 
along its banks. 

My route took me past Singhi Jong and over the fiod-la into Tibet. 
The road is fair all the way to Singhi Jong, and I was able to ride 
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most of it; but Boon after leaving Singbi I had to abandon my unlea 
and walk, and transfer my baggage to ooblies, as the track crosses anm e 
magnifioent but almost impassable rooks. The views near tbe pass 
were fine, but the weather was very wet for the most part, though in 
crossing the pass I left the rain behind me and had magnifioent weather. 
The scenery also changed, becoming more rugged and barren, though 
some of the slopes were still well wooded. On descending the valley 1 
soon realised I had entered Tibet, as the mountains opposite on the 
other side of the eastern branch of the Lobrak had not a tree or to 
all appearance, a blade of grass on them, owing to the monsoon current 
having been stopped by the southern watershed of the great Himalayan 
range. I camped at Lhakhang Jong, where the Tibetan jid 

all in their power to make me comfortable, and where Sir Ugyen mot 
me. From Lhakhang my journey took me entirely through Tibet, and 
honco does not come within the scope of this paper, and I will only add 
that I wont as far as the head of the Lobrak Chhu, crossed into the 
Chomo-Ohang-tang lake-basin, and thence into the Neylung valley and 
on to Gyantsi, from whence I returned by the ordinary route vid NiiIq 
T sho and Phari. 

My fifth journey took me practioally over the same ground as in my 
second journey, with the exception that on this occasion I entered 
Kbutan from Phari vid the Temolo, following the route vid Duggye 
Jong, and retui-ned to the plains from Pare by a hitherto unknown 
route vid Bite Jong and Dongma Jong, entering the plains at Jaigaon. 
This journey calls for no special mention, and as my paper is already 
9 very lengthy one, I will pass it over with the remark that on the 
journey fnjp Pare southwards I passed some magnifioent forests of pine 
of all kinds, and on the outer slopes of fine oaks and chestnuts, which 
ought in the near future to be of value to the Bhutan Government, and 
which I have advised them to conserve most carefully, as they are 
within carrying distance of the large tea districts in the Doais and the 
piospective tea industry along the Bhutan subhills, where there are 
most valuable tea lands, regarding which the Bhutan Government is at 
present negotiating with the British Gh)vernment. 

I hope I have said enough to show what an exceedingly interesting 
and teautiful country Bhutan is, and hope that under Sir Ugyen's rule 
it will soon bo opened up and beoome a prosperous and ftnUg^tyn ed 
State. 

OeograpUeal Pomh’on.— Bhutan is bounded on the south Assam, 
on the east by the state of Towang, subject to Tibet, on the north by 
Tibet, and on the west by Sikkim and tbe British district of Darjeeling. 
It lies entirely within the Himalayas, between 26® Sty and 28® SO* 
N. lat. and 88® 46' and 92® 16' B. long. 

Mountain 8g$l»m. — ^The mountain system maybe most easily described 
as a series of parallel ranges running, in a more or less southerly 



JOUENBYS IN BHUTAN. 


s? 

dimtioiii from the main ridge of the Himalayas, where they attain an 
altitude of from 24,000 feet to 25,000 feet. 

Bifm Bfikm . — The drainage runs from north to south, following the 
mountain system. The main rivers are — 

(1) The Ammo-chhu, known as the Torsa in the plains, whioh takes 
its rise in the western slopes of Ohomolhari, and drains the Ohumbi 
TsUey. 

(2) The Wang-ohhu or Tohin-ohhu, known as the Baydak in the 
plains ; its main tributaries are the Ha-chhu and Par-ohhu, as well as 
many small rivers. 

(3) The Mo-ohhu or I’oonakha-chhu, whioh becomes the Gadadhar 
in the plains. Its main tributaries are the Taog-ohhu, Po-ohhu, and 
Mo-dihu, and it drains a very large area, some of its tributaries taking 
their rise on the south side of the Wagya-la, at the head of the Neylung 
valley. 

(4) The Earu-ohhu or Lobrak-chhu, known in the plains as the 
Monass. This river, as well as its large tributary the Gongmachhu, 
takes its rise in Tibet on the northern slopes of Kulu Kangri, and in a 
snow range to the east -of Towang. It has several other largo tribu- 
taries, amongst them the Pumthang-chhu and the Mati-ohhu. The 
Monass drains the whole of eastern Bhutan, and has out a deep gorge 
from its source to its inlet in the plains, passing through the main 
range at an elevation of 10,000 feet. 

General Divieion of Country . — Bhutan may be roughly described as 
oonaisting of three distinct zones rising one above another. 

1. The outer hills, which rise abruptly from the plains of Bengal^to 
a height of between 3000 to 4000 feet. 

2. The central temperate valleys, running up to a height of 9000 feet. 

3. The high grazing-lands and snowy ranges. 

1 . The first zone is about 30 to 40 miles wide, where the rivers run 
with great swiftness through deep-out ravines. The rainfall varies 
from moderate to excessive, and the vegetation is luxuriant. Owing to 
the prevalence of fever, habitations are few and far between, tenanted 
principally by Bliutanose bearing a bad character, and by Paharias, who 
have migrated from Nepal along the foothills. The climate is indifferent, 
but on the uplands of Sipohu in the west the Nepalese emigrants have 
cleared off the forests and are increasing rapidly, in a manner whioh 
shows that in their case they find nothing to complain of. 

2. The central zone covers from 20 to 25 miles, and is a series of 
wide valleys parallel to each other, running in the same direction as 
the mountains. The slopes are not nearly so precipitous as in the outer 
hills, and, owing to a more moderate rainfaU and cooler climate, are 
clothed with the vegetation of more temperate regions, such as firs, 
pines, junipers, oaks, eta These valleys lie at elevations from 4000 feet 
to 9000 feet, and are sometimes over 2 miles wide, as at Faro and 
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Byagha. In my opinioDi time flats appear to be beds of old morainaa 
which have not yet been econred out into the deep-ont Vnihaped Talleys 
which oharaoterize the lower hills. The rivers, owing to their broader 
channels and diminished rainfall, are not so swift or so subject to floods, 
and in consequence the range of fluctuation in their levels does not 
exceed a few feet. 

3. The third or northern and highest zone oonsists for the most part 
of narrow gorges openifig out into wider valleys, hemmed in by high 
bare lugged mountains, and as the greater part of it lies above the 
limit of tree vegetation, it is but sparsely inhabited. 

During the summer months, when the higher slopes are covered with 
luxuriant grass, a limited number of families, with their herds, which 
are not very numerous, consisting mostly of yaks, migrate to these 
uplands to take advantage of the splendid grazing. Sheep are oonspiou* 
ous by their comparative rarity, but game is plentiful, Burhel, Omi 
llodgiont^ shau, and takin being found in these parts. 

Glimate and iti Effect on Vegetation and Scenery . — Lying in the position 
it does, and with suoh differences in altitude, naturally the climate of 
Bhutan varies enormously, and with it the vegetation, which graduates 
from sub-tropical in the deep-ont lower valleya to arctic in the higher 
regions. Consequently the scenery is very varied and most beautiful. 
In the lower valleys, with the excessive rainfall and the hot moist 
atmosphere, the vegetation is luxuriant, palms, ferns, canes, and bamboos 
growing in wild profusion, changing gradually as one ascends to groves 
of chestnuts, oaks, alder, fir, magnolia, and birch, the highest of all 
birch and juniper, close to the snow-line. Between 4000 feet and 15,000 
feet, the whole of the higher hills are olothed with most beautiful 
rhododendrons, of which there are no less than thirty-thr^^nown 
varieties, and which, flowering in masses, make a blaze of oolbtir, while 
the magnolia blossoms stand out piire white and pink on the trees 
in the midst of dense forest. In the forests themselves, above 70OO feet 
.and up to 10,000 feet, the trees are festooned with trailing masses of 
moss and grey liohen often 4 feet to 6 feet in length, and have every 
appearance of a fairy scene, more especially when after rain everything 
sparkles with dew-drops in the brilliant sunshine. At these high 
elevations, too, are the enormous pine forests into which the glaciers 
descend, and still higher, stretches of magnificent grazing-grounds 
studded with alpine flowers, surrounded by some of the finest snow- 
peaks in the world. 

Every kind of scenery is to be found, from the lower valleys with 
masses of tropical vegetation growing in the soft damp atmosphere, full 
of brilliant soft colouring, with their great swift rivers running past, 
and glimpses of the distant snows, to the higher valleys and mountains 
with more temperate vegetation, their forests, and craigs, with mountain 
torrents rushing thiough narrow gorges and wonderful waterfalls, and 
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wUkrt views of the snowy mountains, still with the peouliar softness due 
to the damp atmosphere ; and, highest of all, magnifioent snow-peaks and 
glaoiers standing out sharp against the sky or shrouded in cloud and 
mist, grim and forbidding. It is impossible to find words to express 
the beauty of the scenery and its varied character, and I fear my lantern 
views do but bare justice to their subjects. 

Ftfiory. — To explain some terms in my lecture a very brief history 
of Bhutan seems necessary. In the eighth century of our era the country 
was inhabited by people closely connected with India, and governed by 
small princes, of whom the Sindu Baja was the most powerful. This 
monarch, with his subjects, was converted to Buddhism by the Indian 
Saint Padma Sambhava some time prior to the saint’s visit to Lhasa. 
The kingdom, however, was overthrown in the latter part of the 
ninth century by Lan-darma, the apostate King of Tibet; and again two 
centuries later the country was overrun by people from the north of the 
Himalayas; but no one appears to have had any authority, until we 
find in the thirteenth century a powerful lama, styled Lapha, who in 
his turn was ousted by Lama Fago Dukgom-Shig-po of Balong, with 
whom came five lamas belonging to rival sects. I mention this, because 
Lama Apha, after his defeat, handed over the Ghumbi valley, hitherto 
Bhutanese, to the ruler of Tibet. In 1557 A.D., another Balong monk, 
Dnjom Dorji, entered Bhutan, and after continuous warring with the 
successors of the five lamas mentioned before, made himself master of 
the whole country; several invasions from Tibet were successfully 
repulsed, and his kingdom firmly established. He is best known by bis 
title of Shab-dung Nawang-Namgyel-Bimpoche, or the iJharma Baja of 
Bhutan. He introduced good government, appointed local govdhiors 
under the titles of l^enlops, Jongpens, Zimpens, etc., and established a 
central council, with a deputy or Deb Baja as president, and to them 
entrusted the executive or civil administration, while he devoted the 
latter days of his life to religious duty. He died in 1592, aged fifty- 
eight. 

After his death a triple reincarnation arose. His body reappeared as 
the Dharma Baja, his voice as the Chole Tulku, and his mind as Thi 
Bimpoohe ; and these incarnations have been continuous to the present 
time. The late Dharma Baja died some four years ago, and his successor 
has not yet been recognized, the late Deb Baja was the Ohole Tulku, 
while the Thi Bimpoche has committed grievous sin and will not again 
appear. 

The office of Deb Baja was an elective one, and lasted nearly 350 
years; but on December 17, 1907, the lamas, officials, and laymen of 
Bhutan unanimously abolished the office, and proclaimed Sir Ugyen 
Waugchuk Mahan^a or Oyelpo, and declared the office to be hereditary 
in his family. This was done with the consent and approval of the Deb 
Biya, who has now retired to a life of seclusion and religious meditation. 
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The proximity of Bhutan to the route finally adopted for our military 
expedition to Lh as a in 1904 rendered the attitude of the Bhutanese 
Gk>Temment toward us a matter of considerable importanoe. Fortu- 
nately, the Durbar decided to fdlow the precedent of 1888, and refhsed 
to join Tibet. They moreorer sent the Tongsa Penlop, Ugyen Wang- 
ohuk, as their representatiye to accompany the mission, to give every 
assistance in his power. As a recognition of his valuable services, 
Ugyen Wangchuk was honoured by a Knight Commandership or the 
Indian Empire, and in March, 1905, 1 was despatched by the Govern- 
ment of India, at the head of a mission, to convey to Sir Ugyen the 
Insignia of the Order. 

Our knowledge of Bhutan has been chiefly derived from the some- 
what restricted reports of previous missions. Bogle in 1774, and 
Tamer in 1783, entered the country from the plains of India at Baza, 
Oaptain Pemberton with Dr. Griiiiths at Dewangiri, while Eden crossed 
from Darjeeling viA Dumsong and Sipohu in 1864. There was also 
the military expedition in 1864-5, which resulted in our seizure of the 
eighteen Dooars and the Daling Subdivision territory, which has 
proved of enormous value to the Government of India, and which brings 
in a large revenue. 

Ethnogi^aphy . — It would be impossible to classify or trace the origin 
of the many different types of people found in Bhutan, without long and 
careful study, but I would point out that people from China, Ladakh, and 
Europe have found their way to Bhutan, as well as Ehampas, Duphlss, 
and other nearer races. We came across two or three men who, in 
fairness and tezlure of skin and hair and in feature, were indistinguish- 
able from English or Germans, while others were low animal-looking 
negroids ? but among the better classes there certainly are three dis- 
tinct types: first, one in which the men, like Sir Ugyen Wangohuk, 
have broad pleasing faces, somewhat French in character; second, a 
Semitic type, with features resembling those of Oabulis ; and a third 
type, in which the facial characteristics are oval and refined. 

A curious fact differentiates the Bhutanese from all their neighbours, 
viz. the hair on their faces. It may be noticed that the Dharma Baja 
is usually depicted with a long pointed beard, and many, like Sir Ugyen, 
wear moustaches. 

Morah . — ^It is possible that eighteen years’ freedom from internecine 
strife, and a firmer and juster administration, as well as a complete 
cessation of slavery, when the slaves were recruited from the scum of 
the plains, may have brought about a change in the moral qualities of 
the Bhutanese ; but my experience in no way bears out Dr. Griffith’s 
strictures that they were ** immoral, indecent, dirty, wanting in courage, 
and given to drink ; while the higher classes were utter strangers to 
truth, greedy beggars, rapacious, and crafty in working evil.” I will 
not fioish his remarks, as they are utterly inapplicable at the present 
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time. On the contrary, we were well received and welcomed every- 
where. Nothing immoral or indecent ever came to the notice of myself 
<ir the members of my missions either time, or in any of my travels. 
The men are not nearly so dirty or offensive as they have been repre- 
sented, nor do I consider them idle and drunken. Oertainly they do 
drink much chang^ but not so much as their Sikkim neighbours. Besides, 
the strength of cKmg^ or murwa, is less than half of the mildest of ales, 
and it is impossible for even a weak-headed person to become at all 
elevated by drinking it. 

On the outer hills bad characters undoubtedly swarm, and so acquire 
a bad reputation for the bulk of the people ; but in so far as personal 
experience goes, 1 can hardly speak too highly or gratefully of the 
' friendly reception I met with everywhere, the warmth of their welcome, 
and the desire of all classes to show me hospitality. 

Physically, the Bhutanese are a fine, robust people, who compare 
very favourably with their neighbours in Sikkim, Tibet, and the plains. 
They are active and capable of enduring hardships ; good walkers, and 
able to cover immense distances in their own hills. On the other hand, 
the Bhutanese are rather wanting in energy and initiative, and at the 
same time are inclined to bluster. Those who live in the intense cold 
of the higher altitudes, in tiny huts full of smoke, are dirty in person 
and habits ; but we ourselves £d not always insist on having a morning 
tub when at 1«3,000 feet. All the people who formed the immediate 
entourage of the officials were clean and respectable in their outward 
appearance, while the officials themselves were always immaculate in 
their brocades and silks. / , 

It is impossible to estimate the population of Bhutan cjjiaotly, or 
even to decide whether the true Bhutanese race is diminishing; but 
there can be no question that the outer hills are being overwhelmed 
by a flood of Nepalese immigrants. The general appearance of the 
country, the evidences of the abandonment of houses and terraced fields, 
and, the decay of irrigation channels, all show that there were more 
cultivators formerly, and that there is ample Bcoi)e for regeneration 
and immigration. I can safely predict that a little assistance and 
encouragement from the Government of India, which has benefited 
so much by the annexation of the Bhutanese Duars, would secure a 
return of prosperity throughout the country, which at present probably 
includes a population of at least a00,000. 

Religion.— The religion professed by the people of Bhutan is Bud- 
dhism or Lamaism, I'.e. they follow the religion of Lhasa, and though 
they have their own particular saints, they look up to the Delai Lama 
as the head of their Churoh. 

Induitftee. — In handicrafts the Bhutanese used to be exceedingly 
clever, but the increasing poverty of the state is producing its natural 
effect, and good workmen are becoming very scarce. Good specimens of 
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metalwork are still made for the monasteries, but the open wbrk, so 
oonspiouons on the older sword-handles and dagger-sheaths, has almost 
become a lost art, and the same may be said of the work in applique 
and embroidery. Casting of bells and other articles is still carried on 
at Taro and Tongsa and other large forts. Weaving is pretty general ; 
the factories are maintained by the wealthier officials, and the weaving- 
room at Byagha was very noticeable. Cotton, wool, wild and domestio 
silk are all freely used, but, unfortunately, the introduction of aniline 
dyes has spoilt many patterns. Matwork is very good, the work in 
many of their baskets being so fine as to be watertight. 

Sword-blades are much valued, and good ones are regarded as heir- 
looms, and handed down firom father to son. These blades, by dint of 
continual heating in charcoal, have been made Into excellent mild steel, 
anA are kept beautifully bright and polished. Their price varies from 
V2 to £.')0, though to a casual observer one is just as good as another. 

Wood-carving and painting are still in demand for the monasteries, 
and, though scarcer than formerly, show no signs of deterioration. 
Olay images and ordinary articles of domestic use are turned out, but 
the potter’s art is at a low ebb. 

As architects and builders, the Bhutanese are no mean workmen. 
The houses are either built of stone set in clay, or clay empese. Under 
the latter process, clay mixed with small stones is placed in a wooden 
frame or mould and trodden down until it is consolidated into a block ; 
this, on exposure to air, quickly hardens, and in course of some years 
acquires nearly the solidity of stone. This preparation is used either 
in blocks made on the ground and employed Uke huge bricks, or in 
layers made on the actual wall. The outer side of the walls has a 
slight inivard slope, but the inner side is perpendicular. The houses 
consist of three or four stories, with generally a balcony or two, and 
sliding shutters to let in light or keep out cold. No ironwork is used, 
the doors turning on wooden pivots. The frames, beams, eto., are 
all fitted together on the ground, before being set up in the building 
itself, and kept together with key-pegs. Timber being plentiful, the 
ceilings are supported on numerous heavy beams, and are well planked, 
the highest being always covered with a coating of pounded clay to 
help keep rain out. The roofs are gently inclined, and formed of pine 
shingles from 4 to 5 feet long, which are kept in place by heavy stones, 
as in Switzerland. There are no chimneys, and ladders take the place 
of staircases. In laying out buildings, set-squares and a skirret and 
line are used. Wedges and heat are employed in splitting the stone 
slabs (many of which are of great size) used in paving the courtyards. 

The cantilever bridges are very strongly made, and some are as 
much as 170 feet in span. The chains for suspension bridges are made 
of wrought iron links, but of late years the construction of this kind of 
bridge seems to have been abandoned, whilst previously existing ones 
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have been allowed to mat and decay. I did not notice any cane 
anapenaion bridgea anoh aa are common in Sikkim. 

I regret to aey I know very little of geology, but, qpeaking 
generally, the extreme outhilla are formed of aoft aandatone, which 
oontaina veina or atrata of coal. Thia aeriea ia the aame aa the Damnda 
aeriea, and the coal ia of the aame formation. Where 1 haye aeen the 
ooal, it ia much oruahed, haa often been forced up by enormoua preaaure 
into Untel-ahaped pooketa, and ia uaually much faulted, and in many 
placea inverted. The aandatone does not extend the whole way along 
the foothills, and haa in aeveral places been denuded. 

Above these come mica-schists and quartzites. It is in the former 
that most of the minerals are found, but with the exception of copper, 
none have been found of any value. Iron is found in places, and is still 
worked by the Bhutanese. Above the quartzite magnesian limestone* 
appears in several places, such as the Euru river at Eonga, on the road 
to Tongsa from Dewangiri, and at Buxa. Above them comes gneiss, 
which forma the bulk of the rocks right up to the snows. This, how- 
ever, is not invariable, as thick l)edB of limestone and shale are met 
with — ^limestone up Ihe Tchinchhu, at Poonakha, Bokhbi, and in the 
Chumbi valley; and shale in the Tchinchhu and Chumbi valleys. Some 
of the very highest peaks are composed of granite, as the horn of 
Ohumulhari. Beyond, t.c. to the north of the very highest peaks, 
oome shale and limestone containing fossils. This tract is, however, 
in Tibet. A piece of gypsum was found in the river-bed close to the 
Dung-ma-ohu. 

Boimy . — ^We had a professional plant-collector with us, who succeeded 
in finding some 150 or 160 new apeciea ; the collection has not yet been 
ayatematioally examined, so 1 cannot give any definite informalion as to 
the net result. Thia, however, is of little consequence in view of the 
magnificent collection made by Dr. Grifiiths ; and I can add nothing to 
Dr. Anderson’s short note of 1865. 

Zoology — As regards animals, the habitat of the Takin (^Budorcas taxi 
color Whitei) was ascertained. Also news of several herds of ahau does 
in the Ohumbi valley was brought in, but none of stags, so they were 
left severely alone. Burhel were plentiful ; in north-east Bhutan, Ovis 
Hodgooni was common. Elephants wore numerous in the outer hills, but 
most of the tuska we saw were said to have been obtained from 
elephants that had been dead for years. In the Tongsa Jurisdiction 
quail were very plentiful. 

Among their domestic animals, the cross between the hill cattle and 
the wild my thun (Bot frontalis) ia a very fine animal ; the plough oxen in 
the Fumthang valley would earn a high place at our agricultural shows. 
So highly valued is thia breed, that the Nepalese Government constantly 
send over to Bhutan for pure and half-bred mythun ; a yearling calf 
which was offered to me was said to be worth at least £20 on tho spot. 
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Pigg glto are good, English ond' CSdna'' atook haying been inpetled. 
Many of the fowls were fine birds, and pigeons swam eyery where. 

The onoe oelebrated Tangun pony, mentioned by Turner and others, 
bad entirely disappeared some twenty or more years ago; a mystethms 
disease broke out and swept the stook away. Mr, Paul seemed to haye 
possessed one of the last ; it was a very powerful skew-hald about 
13 Hands high at the outside, with a silky coat remarkable in a hill 
pony. At present the ponies are hot equal to the mules, but Sir Ugyen 
has now imported an Australian stallion. The best utules, boweyer, are 
brought from Tibet. Altogether horse-breeding is at a low ebb, as rail- 
ways and oart-roads have put an end to the trade in ponies with the 
plains. 

Bevenue . — The seoond Deb Baja Migyur Tempa made a yety good 
cadastral surrey and record of rights, which is the basis of the present 
revenue system. The rent rolls are issued under the seal of the Deb 
Haja, and counter-sealed by the local Peulop or Jongpen. The position, 
size, and nature of each man's holding is carefully entered, and all 
increases or decreases, and any change of ownership, are noted Under 
seal ; the ryots only pay for what they actually possess ; in consequence 
the state reyenues yary, and are declining. The old Tillage boundaries 
are still retained, and consist of natural features, such as rivers, streams, 
and ridges. 

Agriculture , — GriflSths records, ** Of the agriculture of Bhutan little 
is to be said, as so very large a proportion of the supplies is derived from 
the plains. The stage in whioh the little agriculture that is carried on 
is, argues as little in favour of the amount of agricultural skill they 
possess as the unoultivated state of the Dnars does in favour of the 
numerical &tent of their plains subjeots.” Probably the loss of these 
Duars has compelled the Bhutanese to pay more attention to agri- 
culture. The Bhutanese cultivator lays out his fields in a series of 
really beautiful terraces, levelled from the side of the bill and often 
supported by strong revetments of stone, sometimes of considerable 
height. The fields are usually carefully protected either by stone walls 
or by fences of young pine trees and pine staves. In the main valleys 
further protection to the crops is afforded by planting rows of willows 
and other trees across the general direction if the violent winds whioh 
rush up from the plains. 

To the excellence of their irrigation works I have already home 
testimony. Both hoe and plough are used ; the latter being larger and 
stronger than that of the plains. The principal crops axe rice, wheat, 
barley, maize, buckwheat, turnips, and peas ; as well as mustard and 
castor-oil seed and sngar-oane in small quantities. Oranges of excellent 
quality are grown on the outer hills, and very good wafaiuts are 
indigenous. Madder and rubber are not properly oultivated, but are 
found wild. Paper of very tough quality is made from the daphne plant, 
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wliloh siso grows wild. No attempt has been made to grow mulberry 
plantSf because the cocoons, from which Endi or Erhi or Tnssar silk is 
made, are oollecied in their wild state from the jungles inhabited by 
the insects which produce them. 


The Pbxbidekt (before the paper) : Mr. White, who has kindly consented to 
lecture here to-night, is an engineer by profession, and, in the course of his pro- 
fessional duties, he has visited a great many parts of India. During the last twenty 
years he has been chiefly employed in Sikkim and in connection with the Tibetan 
border, and be has thus had the opportunity of making a number of interesting 
Journeys into Bhutan, a region which is very little known. It is the results of 
those jounieys which he is kindly going to describe to us to-night. 

After the paper. Sir James Boubdillom : I was not aware that any discussion 
would take place, but I should like to say a few words which occur to me with 
reference to Mr. White’s lecture. I wish first to draw attention to a matter which 
would certainly never have been 'mentioned by Mr. White himself, and that is the 
great debt we all owe to his untiring endeavours, and to his personal qualidcations 
for carrying out the expedition he has described. He was stationed for a long time 
iu the Eastern Himalayas, and giadually acquired a unique iufiuence and authority 
among the people of those regions. Thus has grown up gradually, and by almost 
imperceptible degrees, the. great power he displayed in oanying through this 
expedition. Bhutan, for a long time, has been an absolutely closed conntry to 
Europeans, and, if we look back to our official relations with that country, the 
review is one which cannot bo regarded with satisfaction. Our envoys have been 
insulted, and our efforts towards friendship have been frustrated again and again ; 
so that it is a most remarkable achievement on Mr. White’s part that he has been 
able to carry out this expedition, and to turn what was a hostile foreign state into 
a neighbour closely allied in friendship with the Government of India. Mr. White 
has not been able, in the short time placed at his disposal this evening, to say much 
about the manufactures and the beautiful artistic work accomplished by the peofvle. 
llie Bhutanese have long enjoyed a very remarkable civilization. Tim metal work, 
the weaving, the embroidery, are all of the highest character, and not only very 
beautiful, but possessed of very distinct characteristics of their own. In condusion, 
I will only ask } ou to express your satisfaction with the lecture we have heard 
to-night, and in doing so, never to forget how much is due to the great personal 
influence of Mr. White himself. 

General Sir IIonald Macdonald ; My first acquaintance with Mr. White was 
Just at the start of the Tibet Expedition. 1 had then the feeling that trusting to a 
single line was perhaps rather hazardous, and I asked Mr. White whether he could 
run an alternative line from Sikkim. He at once undertook to do so, and, thanks 
to his influence in Sikkim, he was able to put on something like 1600 men, who 
worked nil through the winter and assisted our advance. When we got into the 
Ghumbi valley in the winter, we very soon found that Mr. White had a great 
reputation among the Bhutanese, and when the Tongsa penlop, who is now the 
Maharajah Bhutan, came to visit us, he was already predispos^ in Mr. White’s 
favour ; but this rapidly ripened into confidence and friendship, which has enabled 
Mr. White to aohieve the great results of which we have jitet heard. We have 
heard how Mr. White was a welcome and honoured visitor in the exclusive country 
of Bhutan,’ and I will mention one little incident at, Lhasa. When we arrived there, 
the Tibetan representatives asked us that we should prevent any of our officers or 
men entering any of their sacred places. After consulting Colonel Tounghusband 
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I issued orders thet ell monisteries end temples were to be out of bounds. 
Then e messege oeme in firom the monesteries end chief Llemes to sej tbet 
Mr, White was eipresd/ exdaded from this restriotion, es he wes weloome to visit 
their monesteries et any time, end they would be glad to see with him any officers 
for whom he vouched. While Tounghusband and I were debarred from vis' ting 
any of these places, Mr. White was welcome. 

Mr. A. W. Paul: I may be permitted to add a few words to Mr. White's 
lecture, as I accompanied him in one of his journeys, and I would emphesiae in 
particular the kindly way in which We were treated. 1 bad some slight acquaint- 
ance with the Bhutanese before, because they were always having revolutlonB, and 
the unsuccessful always came to me, but even I did not realise their true worth 
When I went under Mr. White's auspices, I was praotioally a cripple. They 
understood that, and I was met by all sorts of contrivtDOSls to get me through 
without trouble. On the last pass 1 had two yaks, beoause they sM the yaks 
were not in very good condition owing to the severe winter, and might get tired 
and jerk me; I bad three mules— the very best, and, wbat was more tbaMll this, 
five stalwart men. Mr. White only told you half the truth when he said that for 
dignity’s sake he rode up from the river to the Tongsar fort. 1 can only tell you 
that not evOL his cook was able to ride down to the river. When I started I did 
not know what I was going to do, but 1 found my five men waiting for me, and 
they got mo over that awful place in comparative comfort ; it did not matter in 
the least bit where I was, 1 always had somebody to help me. I can only join 
with Mr. White in thanking them sincerely for all the kindness they have shown 
us. 1 quite endorse every word that has been said about Mr. White's influence 
and about the necessity of knowing more about Bhutan. The difficulty, even in 
rocf>nt years, of getting into touch with Bhutan and learning the true position of 
afl'airs there, was a cause both of anxiety and danger. Even as late as February, 
1871, Mr. (Sir John) Edgar, then Deputy Oommissioner of Datjeeling, wrote to 
me, “ I have been thinking about that Bhutan business, and do not like it. 1 
do not see clearly any danger on our side, but still one ought to make sure. Make 
■private inquiries, but mind there is no fuss, for of course very little would make a 
panic, which of all things is to be avoided." It was esseutial to do everything 
IMssible to prevent a panic taking place amongst the coolies on the all-important 
tea districts lying at the foot of the Bhutanese hills. 

It was a work of constant and unceasing anxiety to get into closer relations 
with Bhutan, all the more difficult beoause Qovemmeut did not give us a free 
hand. But now Mr. White has changed all this, and the Bhutanese officials, 
BO far from resenting interference, voluntarily petitioned Government to grant 
Mr. White extension of service that be might continue to help them. 

Since Bhutan is so near the wealthy plains covered with tea gardens, it is 
absolutely necessary for the Government to encourage Mr. White’s successor to 
continue amicable and sympathetic feeling and intercourse with the people of 
Bhutan, so that we may be confident that nothiug will disturb the progress of the great 
tea industry. I am sure you will join in thanking Mr, White for having opened 
up a country which was described onoe as “ hardly worthy of much consideration." 

The Pbesidbkt: In bringiog the discussion to a olose after the extremely 
interesting paper which Mr. White has been kind enough to read to us, 1 am 
speaking in the name of everybody here present when I say that the photographs 
have been ones of exceptional Interest and exceptional beauty. I am very glad to 
hear what has been said by the various authorities here present of Mr. White’s 
Admirable work in Bhutan, and I am sure he deserves the greatest credit for what 
he has done in creating a q>irit of fHendship between the people of Bhutan and the 
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peoplft of England. Mr. White tells me that he was able on one or two oocasions 
to do a certain amount of surveying. It is often impossible for the head of an 
expedition to spend very much time in surveying operations, and 1 cannot help 
feeling it is a pity that the Government of India does not s^d a trained surveyor 
with all such expeditions. If this had been done we should now know far more 
about the detailed geography of Bhutan. The Government and people of this 
country are very apt to cry out for the want of maps. ' But if such steps were 
taken in advance, then the information would be at hand when wanted. 1 have 
merely to add that wo always have an exhibition of objects of interest from the 
country about which the paper deals, and that on this occasion it is one of 
oao^ional interest. 


THE DEVELOPMENT OF WHEAT CULTURE IN NORTH 

AMERICA/ 

By ALBERT PBRRT BRIGHAM. 

In the year 1602, on one of the Elizabeth islands off the present coast of Massachu- 
setts, Bartholomew Qosnold made trial plantings of wheat and other grains. The 
Spaniards had earlier brought wheat to Mexico, but this was probably the first 
wheat sown within the boundaries of the United States. Nearly twenty years later 
wheat was sown at Plymouth, without success the first season, but with returns 
afterward. The grain extended itself among the New England colonies, and about 
1700 there are records of shipments, as from Norwalk to Boston and Boston to 
Virginia. As the eighteenth century progressed, however, wheat declined, except 
as sown on fresh clearings, and was brought in from Now York and the southern 
colonies. That wheat was already moving westward is shown by the fact that New 
England traders bought New York wheat, ground it in their own mills, and sold it 
in the West Indies. To revive wheat culture, Massachusetts laid a duty on the 
product to bo paid as a bounty to farmers, but Weeden tersely says that the duty 
could not counteract cPmato and soil nor feed the fishermen.*’ 

There is early record of wheat in Virginia, for in 1607 the Council informed the 
Council in England that they had fortified themselves against Indians and had 
** sown good store of wheat,” The first sowings of English 'seed at Jamestown seem 
not to have been very successful. By 1800 wheat was raised along the entire 
Atlantic border except the southern parts of the coastal plain, but the middle states 
from New York to Virginia assumed pre-eminence and held the centre of wheat 
for more than a generation. Meantime, in 1769, missionaries carried the grain to 
Califomia. There was Important export to the West Indies in the early years of 
the Federal government, until Great Britain shut out the ships of the United States 
from this trade. In 1 787 wheat was among American exports to Mauritius. But 
It was long before the United States was to assume a eommonding position as a 
purveyor of bread, for in the decade 1830-1840 she imported several million bushels 
of wheat to feed her own population. 

loL the later yean of the eighteenth century and the first decades of the nine- 
teenth, western New York, or the Genesee country, proved its suitability in soil and 
dlmate for the growing of winter wheat. On the completion of the Erie canal in 
1826, the industry was favoured by increased prices ; the region was the famous wheat 
centre ofAhe country, and Bochester was relatively as important for primary market 


* Read at a joint meeting of the Sections of Geography, Agriculture, and Economics, 
British Aosooiation, Winnipeg, August, 1909. 
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iiMilillM and miUlng aa Iflimeapolia la to-daj. Tha primacy of weatehi Kaw York 
arts until wheat began etronc^y to occupy the states north of the Ohio rirer. 

Before tiadog the westwaid xnarch of the wheat centre it will be useful to sunrey 
the expansion of acreage imd production during recent decades^ or since 1860* It 
is this period of progress which has more than historical interest, since it has to do 
with any forecaatof the future. From 1886 to 1876 the acreage in the United States 
varied between 16 and 26 ndlUons, and thmwas a consistent rise fromj^ beginning 
to the end of the decade. In the following ton years, to 1886, the range was from 
26 to 39 million acres, ^ving on the whole a steady increase, but showing 34 million 
acres in 1886. The period 1866-1896 ranged from 84 to 39 mlUion, with smaller 
acreage In the later years. From 1896 to 1905, the minimum was 34 and the 
maximum 49 million, but from 1898 to the present time the Hmite have been 42 
and 40 million acres. The highest fgure, 49 million acres, hes been reached twice, 
in 1901 and 1908, and the significant element in the figures is the high average of 
the last doaen years. 

Turning to ptoduotion, the total for 1866 in the United States was 161 million 
bushels. In the next year, 1867, production paseed the 200 million mark permanently. 
Another milostoDo wan passed in 1873 with 308 millions. In 1878, the crop was 
420 millions, and in 1882, 604 millions. There were fiuctuations in the following 
years, for prodnetion from 1883 to 1890 only onoe reached the 500 million mark ; 
but 1891 made a showing of 611 millions, and 1898 brought 676 million bushels. 
The average from 1898 to 1908 has been 643 million bushels, and the maximum 
uas in 1901, 748 million bushels. 

If single states be considered, some curious fluctuations are observable. Thus 
Kansas has never attained even fourth place in a census year, yet holds the state 
record, with her crop of 99 million bushels in 1901. She has at least four times 
passed Minnesotans record of 80 million bushels. Minnesota dropped from 68 
millions in 1899 to 51 millions in 1900, and leaped to 80 millions in 1901. North 
Dakota in the same years went from 51 to 13, and back to 49 million. Kansas in 
those years made a steady gain from 35 to 82 and 99 millions. Froduotion is so 
widely distributed, however, that the general total for the country is much more 
stable. • 

For an orderly review of the movement of wheat from east to west in the United 
States four regions may bo distinguished as follows : (1) the middle Atlantic States 
from New York to Virginia, including especially Pennsylvania and Maryland ; (2) 
the five states of the ** Old North-west,” lying between the Ohio river and the Great 
lakes; (3) seven states west of the Mississippi river, including Missouri and 
Kansas on the south and Minnesota and North Dakota on the north, the wheat belt 
reaching to the arid parts of the Great plains ; (4) the Gordilleran x^on extending 
to the Pacific coast. 

The first of these regions was the North American centre of wheat from the 
first full establishment of the orop in the bolonies until the Erie canal and other 
means of oommunioation opened to the east the possibilities of the old North-west. 
The crops of New York for eight census years are as follows. The crop of 1906 is 
also included : — 


1839 

1849 

1869 

1869 

1879 

1889 

1899 

1908 


••• 


12,280k4I8 bniheU. 
18.191.408 „ 

8.681,106 „ 

9 . 760.000 „ 

10 , 746.000 „ 

8 . 999.000 „ 

7 . 005,786 „ 

7 . 759.000 „ 
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The crop of 1906 rose above 10,000,000 bushele. Penos} Ivania has bad a fairly steady 
rise from 18,000,000 bushels in 1889 to 24,000,000 in 1899, and her crop for 1908 
was 29,000,000, ranking this state among great producers — ^a fact not often recog- 
nised. Maryland has almost trebled since 1860, and has been above the ten million 
mark since 1897, producing nearly 16,000,000 bushels in 1907. Virginia fluctuates, 
usually producing from 6 to 10 million bushels. Even West Virginia, North 
Carolina, and Georgia show fairly steady records of several million bushels each. 
Taking those states which border the Atlantic, not including the gulf, the total 
production of wheat in 1906 was 76 million bushels. In production per square mile 
Maryland hold third place in the census of 19C0 and in that of 1890, and her crop 
per capita in 1907 was more than 1 1 bushels. New York’s production averages about 
1 bushel per capita, and Pennsylvania’s rate in her best years is about 4 bushels. 

These 6gures concerning the sustained yield of many states on the eastern 
border have been given to show that the decline in wheat culture in this region is 
largely relative rather than absolute, a fact with which common impressions are at 
variance. It is true that as a whole the needs of the local population are not met, 
and that here is a large market for wo'stern wheat, but it is not true that the soils 
aie exhausted, or that the Atlantic belt of states fails, or will over fail, to make a 
substantial contribution to the bread supply of the nation. New Eogland’s con- 
tribution was never of gioat signiBcance, but it is ';f interest to note that in recent 
years Maine and Vermont are the only states in that group which make a report of 
this cereal. 

Before passing to the remaining iiiaj(»r regions, it will be of interest to show in 
the following table the rank of leading states ni census years since 1839 : — 

Rank OF Lbadtmo States from tbe Sixth to the Twelfth Oekbdb. 


^ par 

First 

Second 

^ 'Ibird. 

Fourth 

rroduclloti of flret 
state. 

im 

( )hio 

Pennsylvania 

Now York 

Wyoming 

16,000,000 bush. 

1849 

roiinsylvania 

( >liio 

New Yoik 

Virginia 

15,000,000 „ 

1859 

Illinois 

Indiana 

Wisoonsin 

Ohio 

23,000,000 ,r 

1869 

Illinois 

luwa 

Ohio 

Indiana 

38,000,000 „ 

1879 

Illinois 

Indiana 

Ohio 

California 

44,000,000 „ 

1889 

Minnesota 

( ^nlifoniiu. 

Dakota 

Indiana 

45,000,000 „ 

1899 

Minnesota 

N Dakota 

S. Dakota 

i 

Ohio 

68,000,000 „ 


The Hwift progress of wheat westward is well shown in the fact that Illinois, 
which is not named in lb49, takes first place in 1859. In the same sudden manner 
Iowa springs to second place in 1869, and Minnesota to first rank in 1889. It will 
be remarked that Ohio persistently keeps its place within the group of four for every 
census except one, and that is not the last one. In the same connection it should 
be observed that a state lying farther west, Illinois, aftei Loldiog the primacy three 
times, passes at once out of the leading group. It has already been stated that 
banner state-yields seem to avoid census years, for Illinois has a record of 60 million 
bushels in 1880, Minnesota has risen to 78, 70, and 80 millions, North Dakota to 
75 and 77 millions, and Kansas leads all, producing in 1901, 99,079,304 bushels. 

In 1839, while New York and Pennsylvania stood at 12 and 13 millions, Ohio 
had come to the front with 16 million bushels, and the great record of the second 
region was well begun. In forty-one years, from 1866 to 1906, Ohio produced 
1,247,082,674 bushels, an average of 30,416,650 bushels. In the twenty-year 
period, 1867-1886, the total falls more than 100 millions short of the total for the 
following equal {leriod, 1887-1906. This is a most significant showing, and it 
should be added that among all states, Ohio in the twelfth census, crop of 1899, 
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gtood first Among all statos in product per square mile. Thus still further emphasis 
appears as to the importance of wheat grown east of the Mississippi river. Ohio 
has eight times exceeded 40|000,000 bushels. 

The facts for Indiana are of similar magnitude. In 1860 she was second in 
production per square mile, was first in 1870, 1880, and 1890, and fourth in 1900. 
Her total for forty-one years, 1866-1906, fell little short of Ohio, and she raised 
nearly 100,000,000 more in the second twenty-year period than the first. Like 
Ohio, Indiana exceeded 40,000,000 eight times in the period named, and raised 
more than 46,000,000 in 1908. Illinois has a total for fosty-one years just under 
that of Indiana, being 1,160,362,208, an average of 28,301,273 labels. In this 
state a balance of about 100,000,000 bushels is in favour of the first twenty-year 
period. While Ohio and Indiana contain only minor areas of prairie, Illinois Is a 
typical prairie state and goes heavily into the production of maise, in which it more 
than equals the combined crops of Indiana and Ohio. 

Michigan and Wisconsin, the lake states of this group, make a lesser showing iu 
A\heat, Michigan having produced in forty-one years two- thirds as much as any one 
of the three Ohio river states. The second twenty-year period shows a moderate 
decline over the first. In 1908, however, Michigan raised nearly 16,000,000 bushels, 
a ]>roduct of no mean order. Her maximum of 34,000,000 in 1898 suggests what 
her possibilities are. Wisconsin has a different record, having often produced over 

20.000. 000 until 1884, and since 1892 has but three times reached 10,000,000. In 
1908 site dropped to 3,328,000 bushels. This does not mean that this great state 
ih UDSuited to wheat. The crop suffered decadence through soil exhaustion, insect 
enemies, and the vast growth of dairying ; but with intelligent methods there seems 
to he no leason why Wisconbin may not again stand well up in the wheat column. 
Ml. 11. A. Moore, Agronomist of the College of Agriculture at the University of 
Wisconsin, expresses the opinion * that ** the pendulum will swing back to quite an 
extent.” He thinks the land of Wisconsin too rich for oat-raising, and that with 
rotation and other modern methods wheat can again be raised without impoverishing 
th^Boil. Before leaving the second group of states it will be of interest to note 
that of the entire crop of 1906, in the United States, or 736,000,000 bushels, 

250.000. 000 were grown east of the Mississippi river. This amounts to about 34 
])er cent., or slightly above one-third of the totol. The third group of states forms 
the well-known present centre of wheat in the United States, and the figures need 
not he given in detail for individual states. Minnesota produced 10,000,000 bushels 
in 1867, and has steadily risen, until, since 1896, her crop has never been less than 

40.000. 000 bushels, and has ranged up to 80,000,000. Iowa as a prure state most 
resembles Illinois, but her wheat has seen larger decline. Thirty years ago the crop 
often passed 30,000,000 bushels, but in recent years runs from 8 to 14 millions. 
The reason is doubtless to be found in the expansion of maize and live stock 
industries. Her average for forty-one years, 1866-1906, was 21,432,000 bushels. 
Missouri holds a strong average production in recent years, of 20 to 30 million 
bushels, the maximum being 56,000,000 in 1902. 

Kansas, Nebraska, and the two Dakotas may be called the Missouri river wheat 
states, and represent the newest and greatest development of wheat within the 
territory of the Republic. In 1882 Dakota territory (before division) reported 

11.000. 000 bushels. This was but twenty-seven years before the present writing. 
Since 1897 the crop of North Dakota alone has but once fallen below 61,000,000 
bushels, and rose in 1905 and 1906 to 76 and 77 millions. Nebraska’s product is 
usuaUy above 40,000,000 bushels. The total of the throe leading wheat states of 
the present time is as follows for the ten years 1897 to 1906 


* Letter of March 16, 1909. 
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Minneeota ... 
North Dakota 


685,129,558 baahelB 
538,777,567 „ 

687,901,805 „ 


Total 1,906,808,930 „ 

EaaBaa has a slight lead over Minnesota. 8he has had several greater crops 
than her rival, but is subject to greater fluctuation. The average annual total for 
these three states 1897*1906 was 190,000,000 bushels. The states of Oklahoma 
and Texas represent an extension of this belt along the more southern parte of the 
prairies and great plains. Oklahoma has a record in 1894 of 2 million bushels, 
with a fliuotuating rise to 18 and 16 millions in 1906 and 1908. The crop is, of 
course, of longer standing in Texas, with report of nearly 2 million budiels in 1866, 
to a recent average of about 12 millions. It is an important fact that this belt 
with its wide range of latitude divides itself into a spring wheat region embracing 
.the five states Iowa, Nebraska, Minnesota, and the Dakotas, and a winter wheat 
section to the southward. In like manner, Wisconsin and Washington, in the 
second and fourth of our major regions, raise spring wheat. 

The Cordilleran region offers an older development of wheat in the three Pacific 
states, and a more recent progress in the intervening regions of the Rocky 
mountain plateaus and Great Basin. This is in harmony with the extraordinary 
leap of the frontier a half-century ago, followed by the gradual occupation of 
intervening territory. 

California reported 12 million bushels so long ago as 1868. Her maximum crop 
of 46 million bushels belongs to the year 1896. A comparison of two twenty-year 
periods, 1868*1887 and 1888-1907, shows but slight decline ; but if two ten-year 
l)eriod8, 1888*1897 and 1898*1907 bo taken, there is an important falling off, due 
])orhap5 to the immense advance of horticulture and the progress of irrigation. 
California produced in thirty-nine years, 1149 million bushels of wheat. Oregon 
has had a somewhat uniform range of 10 to 16 million bushels since 1880, rising 
to 24 uiillion in 1898. Not quite 11 million bushels were produced in 1908^ 
Washington, on the other hand, has seen consp cuous progress, and since ISSTHias 
ranged between 20 and 34 million bushels. The greatest thousandsucre yield ever 
reported is ascribed to eastern Washington in 1881, viz. 51,000 bushels.* 

Outside of the coast states there are no large producers in the Cordilleran 
region. Idaho, Colorado, Utah, and Montana each grow several million bushels per 
annum, but iq a general survey their chief interest has to do with their future 
possibilities under irrigation. The Cordilleran total for 1906 was 91,111,684 
bushels. This is 18 million bushels more than was grown in the Atlantic coast 
states in the same year, but the western area is several times greater. 

The following table, from the Twelfth Census, gives the successive positions of 
the wheat centre of the United States for the half-century, 1850*1900. 


Wheat Cehtub, U.S. 1850-1900 (Seconds omitted). 


CenBit* year. 

N. lat. 1 

1 

W. long. 

Approximate location by important towns. 

1900 

41° 39’ 

910 59 - 

70 miles west of Des Moines, la. 

1890 

89^83’ 

93® 9' 

138 miles south by east of Des Moines (in Me 

1880 

40° 36' 

90® 30' 

60 miles north-west of Springfield, 111. 

1870 

40° 39' 

88° 48' 

82 miles north-east of „ „ 

1860 

89° 59' 

86° 1' 

18 miles nortli by oast of Indianapolis, Ind. 

1860 

40® 14' 

Sr 58' 

! 

57 mileB oast-north-east of Columbus, 0. 


* * Hep. Bureau of Statistics, Washington, 1903/ p. 69. 
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AnflzaminaUonof ihUinoyementliringioatBomeiniemtinglii(^ Theamoimt 
of weitwaid migration in fifty yean was 680 miles. The northward movement was 
about 99 miles. The latitude variation was marked by slight fiuotuations for forty 
years, and then in a ungle decade wheat moved more than 2^ northward, owing to 
rapid increase in the north-west The greatest westward movement was in the first 
decade, 1850-1860, amounting to more than 200 miles. The westward movement 
in the ten years 1890-1900 was a little leas than 100 miles. 

At the last census the centre of population was in south central Indiana ; the 
centre of manufacture was in central Ohio; of com, in Western Illinois, between 
Springfield and St. Louis ; of all cereals, on the Mississippi river near Keokuk, 
Iowa ; and the centre of wheat was in Western Iowa. In 1860 the com and wheat 
centres were near each other in Ohia Wheat has outrun all tiie other great interests 
in its westward march. 

The present position of the centre of wheat raises a moat interesting inquiry. 
The latest data are for 1908, and returns for a few minor states are not before 
the writer. For exact determination, detailed figures for counties are used by the 
OensuB Bureau. But taking the state totals, it appears that 320 million bushels 
approximately were raised in the states east of the Missisfippi, plus the tier of 
states bordering the west branch of that river. This is a little less than half the 
crop, and would seem to carry the centre for 1908 out of Iowa and across the 
Missouri river. Considering latitude movement, it must be noted that California 
lias fallen off, but this is partly offset by a decreased crop also in Oregon. The crops, 
however, of Kansas, Missouri, Illinois, and Indiana, which are mostly south of the 
centre of 1899, were much greater, in relation to the total, in 1908 than in 1899. 
It would seem clear, therefore, that for 1908 the centre has returned soutliward, 
and might probably be found in south-eastern Nebraska. 

Passing to tfie inquiry as to the centre of wheat in North America, it is to 
be observed that the Canadian crop of 1908 * was 112,434,000 bushels. 

To take this into account would move the centre as determined for the United 
States northward, across a belt sufficient to raise half the Canadian product, or 
4»(> million bushels. Assuming the centre for the States as in south-eastern 
Nebraska iia 1908, this belt would cross Southern Iowa, and the northern part of 
Illinois, Indiana, Ohio, and Pennsylvania. As these states are heavy growers, 
the belt would be narrow, and the centre for North America would, not go higher 
in latitude than that for the States in 1899. 

The greater part of Canadian wheat, about 92 out of 112 million bushels in 
1908, is raised in the western provinces, and therefore westward of the centre 
for the States. Making allowance in a similar manner, the longitude centre for 
North America would be found by passing westward across a section of Dakotas, 
Nebraska, Kansas, and Oklahoma, and would probably lie in Nebraska, 100 miles 
or less westward from Omaha. This is more than 600 miles from the Canadian 
border, and the Dominion’s production must vastly increase before the 49th parallel 
will be approached. 

The importance of the new development in the north is not, however, thus 
measured. It is easy to conceive of a time in no distant future when the United 
States might ruse 800 million bushels, and consume 700 million, while Canada 
might at the same time raise 400 million and consume 100 million bushels. The 
northern 'country would even then hold a threefold more important place in the 
public markets of the world than her neighbour, even while the North American 
centre of production remained at some distance south of the international boundary. 


* OenMUM and SUUiiUei Monthly. Ottawa : December, 1908. 
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The movemeat of wheat-growing has been from east to west, and will now be 
from aonth to north. This is largely the moYement of history, and follows the 
migrati on of the frontier in our continent. The direction haa thus had a historical 
origin, and both the direction and the rate of movement have been conditioned 
by the development of transportation. The more special and local reasons for 
the shifting of wheat lend themselves to inquiry, and have perhaps been nowhere 
else eo wril discussed as by Mr. G. W. Thompson.* The subject of study is the 
^lifting of wheat-culture in Minnesota. This cereal has gone from south-east 
to north-west in the state. Olmstead county, in the south-east, is as fertile and 
as capable of large crops of wheat as the best Bed river lands, and is as good 
now as it was in 1870. The one region is as favourable in soil and climate and as 
suited for the use of machinery as the other. But as population increases and 
land grows in value, more must be allowed for rental, or interest on investment, 
and intensive, diversified farming replaces the more extensive wheat farming. 
The bonanza wheat farms tend to break up as the population grows, for with 
skinning processes, and much hired help in one part of the year, and, it may 
well be added, with no stock or rotation of crops, there is no way to enrich the 
land, to cultivate thoroughly, and thus increase the product of an acre. The acre 
must be put to crops and tillage that will enable it to bear its greater burden, and 
wheat must go elsewhere. Moreover, the best returns accrue where one man, the 
owner, and one set of farm machinery, do most of the work. Such forms contain 
from too to 170 acres of land.* Hence, not only does diversified farming drive out 
wheat in some measure, but the smaller wheat farm drives out the great bonanza 
farm with its thousands of acres, its enormous machines, and its small army of 
labourers. 

It is, therefore, an error to think that wheat must pass or be in jeopardy with the 
elimination of the frontier. This has already been seen in the sustained wheat- 
growth of the North-West. In the census year, 1899, more wheat was raised on 
farms of 101-176 acres than on those of any other specified size. Less than ono- 
eleventh of the country’s wheat grew on farms exceeding 1000 acres. Almost one- 
fifth was raised on fai^ms of less than 100 acres, 'i'aking the whole country, tho 
yield per acre on the smaller farms was slightly greater than the yieldeon the large 
faniis, notwithstanding the fact that the latter wore chiefly areas of virgin soil. 
Thus, while wheat has figured largely as a pioneer crop, to bo grown on free or 
cheap laud, these conditions arc not so important as is supposed, and an old, highly 
cultivated country like France, raising nearly all its own wheat, offers the best of 
object lessons. Dondlinger,t while holding that much land will become too valuable 
for wheat, thinks that lauds now idle will be brought to its production, and even 
anticipates that the centre of wheat-growing may reverse its historic direction of 
movement and return eastward. 

In 1904, Dr. William Saunders reported that Fort Simpson on the Mackenzie 
river was the most northerly point from which samples of wheat had been received. 
This is about 02° N. lat. Dondlinger % is authority for the statement that spring 
wheat has been matured at Kampart and Dawson, still nearer the Arctic circle. It is 
fair to say, however, that the latitude range of wheat in North America is from 30°, 
latitude of New Orleans, 60°, latitude of the noithern boundary of Saskatchewan 
and Alberta, a belt of 30°. The areas of large and assured production may, how- 
ever, always remain between 36° and 65°, with more chance for northern than 


* Quart, Journal of Eoon.^ vol. 18, 1904, p. 570. 
+ ‘ Uook of Wheat; p. 803. 

X ibid., p. 5. 
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southern expansion. In Eurasia, wheat reaches to Trondjhem (63J°) and northern 
Russia, tnd to a point in India below the Tropic of Cancer (21®). This greater 
range of 40® is due to the cooling effects of the altitude of the hi^ slopes and plateaus 
of Northern India. By including the product of Mexico and the Oratral American 
states, though small, the North American range may also he greatly extended. 
Thus from Nicaragua to the Mackensie river wheat roaches across 50® of latitude. 

Wheat is so important that every effort will he made to widen its areal and its 
latitude range. This will he accomplished in part hy irrigation. In the last census 
year, 1899, 99 per cent, of Arizona wh^at was irrigated. This territory is a small 
producer, hut Colorado and Utah, much larger growers, watered 84 and 57*4 per cent, 
respectively of wheat lands. The three states of the Pacific coast, which are larger 
producers, irrigate hut a small part of their wheat. In the year named, all the 
Cordilleran states, with Nebraska added, irrigated 14*1 per cent, of their wheatfields, 
and raised on this area 17*7 per cent, of their crop. This shows that the yield can 
l>e enlarged where wheat is already grown by dry fanning, as well as hy bringing 
new lands under the ditch. The cost of irrigation works, however, may make 
extensive wheat-growing impracticable, because other crops permit more intonsive 
farming and offer larger returns. Our conclusions must be that only a moderate 
expansion of American wheat will be due to irrigation. 

Agricultural exploration and the importation of varieties may be expected to 
show, and indeed are now showing, much greater results. Some time ago the 
Department of Agriculture brought from the Crimea and naturalized in Kansas a 
led winter wheat, which is described as high in hardness, yield, milling value, and in 
its resistance to disease. Various other Russian sorts have served to push the wheat 
areas westward into the vast semi-arid regions where water is too limited for exten- 
bive irrigation, and which, therefore, must be given over to pasturage unless the 
crops can he adjusted to small rainfidl. These varieties belong to the durum, or so- 
called macaroni wheats, and are commonly raised not only in Russia, but in 
Turkostaii, Algeiia, and other parts of the world where the climate is dry and hot. 

A climatic comparison of tho Great Plains, which cannot grow the usual 
uarieties beyond the one-hundredth meridian, shows that the American semi arid 
belt has 3 in^es more raiafall than tho great home of macaroni wheat on the plains 
of the Volga.* The author here referied to, also characterizes the soils of the plains 
as a counterpart of the ** black earth ® of Russia. The first introduction of Russian 
durum was made in the United States in 1864, and experimental proof of its valuo 
has become conclusive and final. The area suited to its growth extends in a wide 
north-and-south belt through the Dakotas, Kansas, Colorado, Oklahoma, and 'J'exas. 
In 1906 the production of durum wheat in the United States had risen to 60,000,000 
bushels, with a growing export demand in southern Europe as Hs qualities arc 
known, and a larger domestic use accompanying development in milling methods 
and the enlarging of the- macaroni industry. 

Both yield and areal expansion have been assiduously promoted in North America 
by skilful selection and cross-breeding. Prof. W. M. Hayes estimates that farmers 
have increased the yield of maize 20 per cent, by selecting the best ears and they 
have also pushed the corn belt northwards.! According to the same writer, the 
past century saw the sugar content of the sugar beet doubled through selection hy 
European seed-growers. Other important results from plant breeding and selection 
are familiar, and it has been shown hy ample experience that no vegetable product 


* ^ Macaroni Wheats.’ M. A. Obarleton. Bull. No. 3, Bureau of Plant Industry, 
U.S. Dept, of Agriculture. 

t Yearbook, U.S. Dept of Agriculture, 1901. 218. 

No. 1 . — January, 1910 .] n 
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it morn pliitio than wheat Different conditions in the United States have modified 
wheats in colonr, hardnessi moisture, gluten, and albumenoids, and have changed 
winter to spring, and spring to winter wheata According to Hayes, a sin^^e variety 
known as Minnesota Ko. 169, bred at the experiment station, has raised the yield 
in that state no less than 6-10 per cent. 

Among the most persistent and successful efforts in breeding new varieties are 
those canM out under the direction of Dr. William Saunders at the Central Experi- 
mental Farm, Ottawa, and at the other experiment stations of the Dominion of 
Canada, This work has peculiar interest, because one of the chief aims is to breed 
wheat suited to northern conditions. Where vast areas are suited to wheat in 
surface, soil, and potential transportation, it is of the utmost importance to secure 
early ripening and conformity to the shortness of the summer season. At the same 
time high quality must be preserved, since the chief present value of the crop is for 
the purposes of export. 

The most important of these new varieties are the Preston, Stanley, Huron, and 
'Percy.* * * § Preston is named by Dr. Saunders as the best known of the early wheats, 
and the four named were all originated at Ottawa in 1888, by crossing Bed or White 
Fife with Ladoga.t As compared with the old and standard Red Fife, these varieties 
all ripen four to twelve days earlier. Their yield, colour of flour, baking strength, 
and market value are all high, and the early ripening therefore extends the wheat 
belt northward to a aignifleant degree. The parent Fife hold its place where early 
frosts are not feared, but the new breeds are invaluable in latitudes where a single 
early frost puts in jeopardy the labours of an entire year. Wo need not suppose that 
the process of adjustment to northern conditions has yet reached its limit. 

The limits of this paper allow little more than mere mention of the profound 
effects on American M’heat culture, of conditions of production, manufacture, and 
transportation. The vast interior pl.i,in of North America, ranging from warm to 
Ci)ld temperate as one jiasses from the ]o9?er Mississippi to the vp^w Mackenzie, 
has provided not only an unlimited expanse of soil, but offers a surface on which the 
modern machinery of production and transportation can operate. The plains of 
Russia and Argentina fall into natural comparison, but here the inventive geniw;, 
and enterprise of the North American step in and give present supgsmacy, and, 
so far as we can aoe, this advantage will project iiaelf over many years of the 
future. 

We may indeed consider transportation as important as production, for other- 
wise wheat has little value to grower or consumer. Genesee wheat was little more 
than the bread of a few pioneers before the digging of the Brie canal. To send a 
barrel of flour from western New York to Philadelphia cost J1.26.t Clrain and flour 
in general could not bear the coat of transportation for more than 150 miles. In 
1826, 60 cents jior bushel was considered a large price on the Ohio river, and indeed, 
after a haul of several days to the river, the farmer commonly got 25 to 30 cents* 
and that in trade.§ In that year wheat brought 25 cents in Illinois, 80 cents in 
Petersburg, Virginia, and flour 66 im barrel in Charleston, {South Carolina. Similar 
differences prevailed in France, for iu 1847 the average difference of the price 
per hectolitre in different parts of that country was 26 francs. Since 1870, the 

• ‘ Preslcm and Other Early-ripening Wheats.* C. E. Saunders, Cerealist. Bull, of 
Central Experimental Farm, Maroh, 1908. 

t Two hundred new varieties are said to be now in the process of testing at the 
Canadian experiment stations. 

t MoMaster, * History of the United States.* vol. 8, p. 463. 

§ F. J, Turner in ‘ American Nation,* vol. 14, pp. 105-106. ' 
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differoioe ho ayeragad 8^6 fcanos.* * * § 8imilarljr, prices have become equaliied 
among nations o well o eections, and there is now a world market foi* wheat, 
which, according to the experts in economic^, cannot be widely or for long disturbed 
by speculation. The world's crop is becoming ayailable for the world's hunger, and 
in this transformation the trans- Atlantic highway and the American railway and 
waterway have borne the largest part. The same author says, ^In respect to no 
other one article ho change in the conditions of production and distribution been 
productiye of such momentous consequences o in the case of wheat." 

It was the building of railroads and the development of lake navigation that 
enabled the states of the old North-West to replaoe the Atlantic states o the 
grain centre, and which in turn gave the new North-West its present supremacy. 
And now history reiieats itself in the Chmadian North-West, in the multiplication 
of trunk lines and spurs, in the extension of through lines of transportation from 
Europe to the St. Lawrence, from the Bt. Lawrence to the Pacific, and from Yan- 
couvor and Prince Rupert to the Orient The grain elevator also has extended its 
useful sway from Buffalo, Chicago, Minneapolis, and Duluth, to Winnipeg, Prince 
Albert, and Edmonton. The development of Pacific steamship lines, the opening 
of the Mississippi, a canal from Lake Huron to tide- water, and the possible utiliza- 
tion of the Hudson hay route, are all further steps in making North America the 
central bread-grower of the world. 

The future of the United States in the universal wheat market is of peculiar 
interest both to her own citizens and to those of Canada. This depends on two 
factors: possible production and the possible population. Aa to both of these 
factors and the resulting future in export trade, opinions differ greatly. So acute 
an observer of our affairs as M. Leroy Beaulieu, t referring to the fact that for some 
years increase in wheat exports has not been more rapid than growth of population, 
believes this will continue to hold true. He grants that export wheat is likely to 
remain at its present high level for some time to come, but little increase is 
probable, the predominance of agricultural exports will pass, and manufactured 
prqducts will take their place. 

Mr. James Hill is yet more emphatic,! holding that We are approaching 
the point where our wheat product will be needed for our own uses, and we ahall 
cease to be an exporter of grain. There is stiil some room in Canada, but it will 
soon be filled.” That there is some incousistency in Mr. Hill’s utterance appears 
in the view expressed in the preceding paragraph of his address, that only one-half 
of our farm areas is improved, that this half might be made, by ordinary care and 
intelligence, to double its production. 

Similar views are set forth by Mr. J. G. Williams, § who, referring to a falling 
ofi in production and the increase of home use, thinks it quite possible” that the 
United States will become a permanent importer of wheat under normal conditions. 
To these opinions may be added that of Dondlinger : || "With the increase of 
population and local couaumption, the internal and export movement of wheat will 
greatly decreaae, and American wheat will be a factor of declining importance in 
the international grain trade.” By American, this author no doubt means the 
product of the United States. He holds that diversification and rise of laud values 
Avill decrease wheat acreage in the west, though this loss may be in a measure 
offset by the adoption of new areas in east aud south. 

In addition to these recent views, it is not out of place to observe that other 

* * Band’s Economic History since 1763,’ p. 815. 

t ' The United States in the Twentieth Oentnry.' 

X Conference of Governors, 1908, Froeeeding$f p. 72. 

§ 8oknti9t N.S., vol 81 (1905), p. 458. U ’Book of Wheat,’ p. 306. 
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and earlier propbedeB now read ouriously in the light of history. Edgar * quotes 
the coBTlotion of John H. Elippart, writing in Ohio in ISSO, that the limits of the 
wheat area in the United States had been reached, and that, without increase of 
yield, the surplus would '*by the next census measured by the algebraic 
quantity of minus.” So late as 1884 a high foreign authority expressed the opinion 
that the wheat trade in America had reached its limit, because of the exhaustion 
of the Boil and the prohibitive cost of freight from remote districts. These forecasts 
may wdl have less real basis than those of recent years, but they at least hint at 
the pitfalls of prophecy, and admonish us that human wisdom rarely covers all the 
unknown factors of a hard problem. 

It will be prudent, therefore, to discuss the first of the two great factors in 
a wholly general manner. Can the United States largely increase its crop of wheat ? 
Another wheat exiiert, Mr. E. C. Parker, writing in the Cmtury Magazine in 
September, 1908, less than one year ago, thinks the home demand will soon stop 
exporting in any quantity. At the same time, he exhibits a strong array of means 
for strengthening the industry, and considers it “ hard to imagine a wheat famine 
in the immediate future.” Indeed, to fear for the wheat-supply of many generations 
to come is pessimistic. According to Mr. Parker, we shall have bread enough, but 
not to spare. 

Some means of increasing tlio product have been considered. It may bo 
admitted that increase by irrigation for export uses is more than doubtful, but it 
may also be claimed that watered landb will largely care for the broad of the 
increasing Gordilleran population. If agricultural c.xploration has given us a crop 
of 60 million bushels of durum wheat*), the extent of available scmi-arld lands 
suggests the probability of a largo increase on demand. The production of oarly 
wheats will increase the Canadian crop more than that of its neighbour, but may 
aid in naturalizing the grain nt higher altitudes in the West. There is an unknown 
amoimt of land cast of the Mississippi to bo rendered fit for cereals by drainage, for, 
ivs compared with Europe, we of North America know nothing about utilizing 
waste lands. . ^ 

It is wise, therefore, to accept the dictum of a recent writcr,t t]|ai “ the future 
growth of cereal production will depend more upon improVed methods of agriculture 
than upon the addition of new lands.” Any one with confidence in the new 
American agriculture must, it seems to the writer, have large faith here. A table 
of comparative yields per acre is not a jdeasant sight to a citizen of the United 
States. The record of a few loading countries is appended. It gives the average 
1890 to 190*1. 

United Kingdom 32*1 

Oermanv 28*1 

Franco 20*8 

Hungary 17*8 

United States ... i:{'7 

European Russia 3*7 

The yield for Canada in 1901 was 16*8 bushels. In 1908 Canada’s yield of 
spring wheat (the bulk of her crop) was 16'03 bushels, and of winter wheat 24*40 
bushels. It should ho added that in the United States the yield for 1904 was 
14*5 bushels. For 1908 the yield was slightly under 14 bushels. Reasonable 
oonfidenoe in the soil and future tillage south of the 49th parallel offers hope of 
large increase in the coming generation. Sixty years ago France was producing 

• * The Story of a Grain of Wheat,' p. 87. 
t E. L. Bogart, * Economic History of the United States,' p. 296. 
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leM than 16 bushels per acre. A duty on imports practically prohibiti^ haS* 
forced the adoption of thorough tillage, and made it necessary for'the French toner 
to fertiUae and use erery other expedient for winning the largest result from his 
small fields. It may be said that labour oonditionB are very different, but the tot 
remains that these anciently tilled fields have been made to grow a vastly larger 
crop than they raised seventy-five years ago. It is significant that the farms of 
the United States average 150 acres, while the French farms average 20 acres. 
Leroy-Beaulieu refers to our small outlay for labour as evidenoe that we have 
little intensive cultivation. The writer of this paper has ^se where shown * that 
east of the arid region we had, at the last census, but one agilcultural worker for 
each 91* * § 4 acres. Such facts are eloquent of our future postfbilities, not only in 
wheat but in every product of the soil. What is true of the United States is more 
true of Canada with its ample soils and sparse population. 

A Soutli Carolina writer t asserts that tillage has, in some cases, made an 
increase per acre of more than eight bushels. Prof. Harry Snyder of the University 
of Minnesota asserts that the ** yield per acre of wheat in the United States is much 
less than the soils are callable of producing.** t 

Mr. W. C. Ford, referring to the increased yields of France,! utters a general 
principle which should be the inspiration of every North American farmer and the 
basis of reasonable optimism for every loyal citizen of the New World, “To this 
inarch of scientific agriculture there is no end.** California is said to have used six 
times as much artificial fertilizer in 1900 as in 1890, and one of the latest bulletins 
of the Minnesota Agricultural Experiment Station, of date J une, 1908, deals with 
the rotation of crops. Fertilizers even in the Bed river valley are said to have 
increased the yield in some cases from fifteen to twenty-six bushels. Minnesota 
not an old statof but is taking up the problems of the present and the future, 
and is quoted here, not as an exception, but as a sample of general practice through- 
out the United States. 

The other great factor in the wheat problem is the increase of population. Space 
forbids more than a word. ^I'he writer has given his views on this somewhat 
<lifficult subject in another place.H In his belief, the ordinary prophecies of increase 
the coming generation are exaggerations. Mr. James J. Hill, for example, thinks 
we shall htR^e 200 million people in the United States by 1950. Let the reader 
observe the following rates of increase : — 

Decade before 1880 ,S0'2 per cent, increase 

»» i» 1800 ... ... 25*5 ,, 

» » 1900’ 20-7 „ „ 

Here is a drop of nearly 5 per cent, in each decade. The population of 1899 
(census of 1900) was 70,085,794. The population for the Thirteenth Census, now 
about to be taken, may be estimated at 88 millions. This gives an increase of 
15*0 per cent, in the last decade, and maintains the descending rate of previous 
periods. If we allow a drop of only 1 per cent, for coming decades, there would be 
in 1949, the year of the Seventeenth Census, a population in round numbers of 
144 millions. This is a sufficient comment on the prevailing extravagances in 
estimating our future numbers in the United States. It is, perhaps, more possible 
that 1950 will not see a population of more than 130 millions. But let us grant 

* “ Distribution of Population in the United States,** Geogr* Jaum,, October, 1908, 

p. 383. 

t S.O. BuU.t vol. 68 , p. 12.' } Art. Wheat,*’ Eneye, Arnsricana, 

§ Pop. 8oi. Monthly, vol. 68 (1908X P- 8. 

II im., September, 1909, “Capacity of the United States for Popnlation.” 
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160 miUiont in no very diBtant future^ At six bushels per capita, 900 millicn 
would be uMed* at home. More than 700 million bnshds have already been 
raiaed in one year. An increase of four bushels per acre on present wheat lands 
woidd about fill the gap. An increase of 10 to 12 million acres under good tillage 
would still provide for the present scale of export. It is safe to expect that this 
cereal, as an essential food, will press for its place, and all reclamation and 
adaptation of lands now idle, to other crops, will tend to rdease land for wheat. 

Begirding it as fairly probable that the United States will not materially 
increase its exports of wheat, the Canadian product assumes new interest, not only 
for the farmer and economist of the Dominion, but for every student of the subject. 
It would be needless, and indeed presuming, to bring to this place from across the 
border detailed statements as to the history, or confident predictions as to the 
future, of Canadian wheat. 

In comparison with some of its competitors, Canada is old in the industry, 
having raised over 20 million bushels in 1827, while Argentina began to raise 
wheat in 1882. Recent developments in the North-West belong to the experience 
of many who are still foremost in .the field. Fort Garry has been Winnipeg but 
for a single generation, and the Canadian-Pacific railway entered the city so late as 
1881. It has already been observed that the Canadian yield is high, owing to the 
native fertility of its prairies, and the greatest crop ever raised from unfertilized 
land is credited to Western Canada in 1001, when 63,425,000 bushels were raised 
on something more than 2,500,000 acres, an average yield of more than twenty-five 
bushels. 

The following tables show the progress of wheat in Manitoba, Saskatchewan, 
and Alberta from 1000 to 1008. T^ie figures are kindly furnished the writer by 
Mr. A. Blue, chief officer, Census and Statistics Office.* The product for 1908 is 
taken from the Census and AStatistirs Mmithly, Ottawa, December, 1908. 
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1901 
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Saskatchewan. 
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1901 
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1906 
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1907 
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... 8.57,714 
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5,932,267 

1902 

850,122 

1 1907 

4,194,485 

1008 ... 

1,200,598 

1 1908 

6,842,000 

1904 

938,200 



The exports of Canadian wheat 

ranged from 16 and 9 millions 

respootively in 

the ywrs 1900 and 1901, to a maximum of 43,654,668 bushels in 1908. The 

Ontario crop is usually over 20 million bushels, but It is from the north-western 


* Letten of March 19 and 24, 1909. 
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profinoM that future growth is chiefly expeoted. Dr. WlUiam Saunders* states 
that during 1908 experiments have been carried on in the Peace river district! 
Fort Yermilion» 360 miles north of Edmonton, where the crop amounted to 
35,000 bushels. He adds the important statement that “there seem to be no 
climatic difierences there which are more difficult to overcome, than in the 
immediate vicinity of Edmonton.** 

If there be proidLcpy as to Canada’s future product, her own experts must play 
the part cf seer. We have not seen .that Dr. Saunders retracts or in any way 
modifies his ** reasonaUe prophecy ** of 1904 — that wheat, grown on one-fourth of 
the land suited to it in the Canadian North-West, with the ylild of Manitoba for 
the previous decade, would bring a crop of more Uian 800 million bushels, which, 
as he shows, would feed 30,000,000 of people in Canada and three times supply 
the import need of Great Britain. If there be such a surplus of good soil u three- 
fonrths, this would leave ample room for diversified crops, and for such rotations 
and fallowing as might be needful in future years to meet the declining production 
of the prairie soils. 

Sir William Crookes, in 1898, allowed from credible estimates six million acres 
of wheat land for Canada in the following twelve years. The acreage of 1908, after 
ten years, but slightly exceeded his figure. His fears, however, as to inadequate 
])opulation to work the wheat lands are not likely to be realised. When he read 
his address at Bristol he could not have foreseen that B|)ectaoular migration across 
the border from the south, which now plays so large a rd/e in the North-West. In 
tho year 1898 this immigration brought 9119 settlers into Canada. In the fiscal 
year of 1908-1909 tho number had risen to 59,832, and had become a theme of 
interest to both countries. Sixty thousand settlers, mainly going to wheat farms 
and bringing in capital and experience, means immediate and large expansion of 
(/anadian wheat, and an annual product per capita far exceeding anything that any 
wheat-raising country has known. 

The (lopulation of Canada has always increased slowly, beginning with 240,000 
in 1801 and rising in 1901 to 5,371,315. But it is precisely in the wheat pTovinces 
that recent percentages of increase have been enormous, so that Canada promises 
to give itself Id a great agricultural specialty, and remotely, if ever, will come the 
time when her population will press bard upon her productive capacity. Unlike 
the United States, she must confine herself to products of temperate climates, and 
her greatest reliance for excha^e must, it would seem, be breodstufis. Immigration 
into Canada since 1901 has mought more than one million people, and if the 
population in 1908 were seven millions there was a per capita production of wheat 
of 16 bushels. This ratio will, no doubt, be much higher iu the near future. 

It is easy to refute prophecies which the event has already nullified, but it is, 
nevertheless, sometimes useful to recall them. In his famous address of 1898 Sir 
William Crookes concedes his statements to be alarming, but asserts they are based 
on stubborn facts, and that “ England and all civilized nations are in deadly peril 
of not having enough to eat . . . ; os mouths multiply food resources dwindle . . . ; 
our wheat-producing soil is totally unequal to the strain put upon it.** Great 
Britain then needed 240,000,000 bushels of wheat, of which she raised one-fourth 
and imported the rest. Sir William regards as a burning question what to do to 
avert starvation if crops should fiiil or nations combine in hostility, especially in 
view of the world's increase of bread-eaters. The wheat-growing area was strictly 
limited ; there was no land left in the United States without cutting into maize, 
hay, and other crops, and the export of 145,000,000 bushels would soon be required 

* Letter to the writer of date Maroh 15, 1809. 
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at^ borne. In the world’s crop for 1697-1898 lie gives the United States 510,000,000 
boibels. As it turned out, there were in the process of harvest, when Sir William 
was reading, 675,000,000. The average crop for eleven years, 1898-1908, has been 
048,668,762 bushels, giving an average increase beyond his figure of 133,668,000 
bushels, almost enough to cover the export amount then stated. The world’s crop 
for 1897-1898 was said to be 1,921,000,000 bushels, leaving a deficit, but for 
supplies carried over, of 400,000,000. He thought the wheat lands of all nations, 
brought to their utmost capacity, might raise the total to 3,340,000,000, or within 
17,000,000 bushels of what the eaters of wheat bread would require in 1931. Wo 
now know that the world’s crop eight years later, or in 1906, was 3,423,134,000 
bushels, and the limit is nowhere in sight, and cannot he conjectured within a 
billion bushels by the keenest student of the wheat problem. Sir William felt that 
performance bad lagged behind promise in Canada, and he observed the modest 
export of less tlian 9,000,000 bushels, which has now been raised nearly fivefold. 

It is hazardous to set limits to wheat in view of possible unknown factors of 
production, and discussions have not taken sufficient account of the limitation of 
population which exhibits itself among the nations of higher standards, which are 
precisely the bread-eating peoples. Without regard to wheat this limitation would 
be operative, but any pressure on the wheat-supply would foreshadow itself before 
the pinch came, and would tend still further to restrictions of population. We may 
therefore comfortably coinc back to an earlier conclusion of an American economist,* 

** In short, it would seem as if the world in general, for the first time in its history, 
has now good and sufficient reasons for feeling free from all apprehension of a 
scarcity or dearness of bread.” 

Looking, in conclasion, at the world field, the only great importing countries are 
in Western Europe, or more truly North-Western Europe. An increased demand 
in that region should readily he mot i)y development in Canada, Russia, Argentina, 
Egypt, India, South Africa, and Australia. We may thus even leave out the 
United States, and we might omit India, should ampler distribution of her wheat 
at home be made to avert her too frequent periods of famine. Of the greater^ 
producers, Argentina is far from her market, is undeveloped and in some degree 
uncertain. Russia is backward, and will not for more than a generation bring her 
vast resources to full effect in the world’s market. It is North America which has 
the land, the progressive appliances, the skilled energy of production, and the 
facilities of transiiortation to supply the bread npirket of coming decades. No 
citizen of the great Republic need harbour a jealous thought if in that market 
the major place should come to his northern neighbour. 


FLOODS IN THE GREAT INTERIOR VALLEY OF NORTH 

AMERICA.! 

By LUELLA AGNBB OWEN. 

The conditions producing these fioods, the diversified character of their conse- 
quences, and the possibility of advantageous future control of the devastating 
surplus, are questions of vital interest to the American nation, on account of their 
ever-increasing importance to a group of the most richly productive states and to 
the traffic of the entire country. 

* Mr. D. A. Wells in 'Recent Eoonomie Changes,* p. 177 (1889). 
t Bead at Section E, British Assooiaiion. Winnipeg, August, 1909. 
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Although the obvious causes are excessive local rainihll with run-off from the 
melting of heavy snows in the mountaiDS, it is possible that both may occur 
without serious results if weather conditions shall favour an early and slow-melting 
season, beginning with open rivers to carry out the flow; and if the excess of 
rainfall shall either follow a season of comparative drought in the valley or fall so 
gently that nearly all sinks into the natural storage reservoirs of the subsoil. The 
violent downpour, on the contrary, Is mainly lost in run-off which goes to swell 
the flood conditions, carrying with it in solution a considerable quantity of surface 
soil usually designated ** wash.*’ This salient process of denudation has recently 
become the subject of vigorous protest as **the incaloulable» irreparable loss of 
fertile soil from our mountains, grazing lands, and fields,** the loss tor the whole 
country being estimated approximately at one billion tons per aaquni. Extensive 
forest planting is urged as the method of reducing this loss to less distressing 
figures ; but all cultivated lands must still remain subject to the levy oi Nature's 
tax, and mountain peaks also must continue to be denuded of the products of their 
slow disintegration to contribute fresh elements to exhausted soils. 

Interest in the great floods increases with study of their various developments 
under the influence of local conditions, the present year affording opportunities 
osi^ocially favourable to purposes of such investigation. Exceptiom^y heavy 
snowfall in the Rocky mountains gave an early forecast of the volume of tun-off 
to be anticipated after thawing should commence, which might have been as 
early as March or April, but the severe winter dragged its length over all the 
spring months, and heavy snowfall continued into June, when the ** Juno rise'* 
might reasonably have been expected in the lower valley. This rise, how- 
ever, was delayed beyond every precedent, and recorded its highest mark at 
Si. Joseph on July 9, at Kansas City on the 13tb, and at St. Louis on the 16th, 
making it the latest of all floods of record in sixty-flve years with the single 
exception of that of September, 1905, duo wholly to local rains. Great as was the 
volume of run-off forced rapidly down into the valley by the sudden warmth of 
midsummer eating into vast snowfields, it might possibly have iiassed through the 
^channel of the Missouri and reached the Gulf with very little overflow if it had 
not been met everywhere below the Dakotas by streams at high flood from exces- 
sive local rainfall repeated at frequent intervals. Any fairly intelligent farmer or 
other weather-observing resident has sufficient knowledge of valley meteorology to 
forecast such rains to meet the high stage of mountain overflow, even though 
innocent as their flocks and lierds of thoughts pertaining to cause and efiect of air 
currents. 

During the early stages of high water the contributions from swollen local 
streams greatly increase the volume and add violent speed to the already swift 
cuiTent of the Missouri and lower Mississippi rivers. After the higher stages are 
reached, these strong and swift currents act as effective dams thrown across the 
outlets of smaller streams, and, by checking their discharge, force a deluge of 
backwater over the valley of each. This peculiarity was a predominating feature 
of the high water in Missouri, lowaj and Kansas in the present year, as shown by 
the Hannibal and St. Joseph railroad being wholly impassable for several days 
for the first time in its just completed fifty years or service, and by the serious 
overflow over the full length of Des Moines river. The conditions have been so 
many times repeated at Topeka and other points in Kansas by the dosing of the 
Kaw at Kansas City that the familiar picture requires neither description nor 
comment. 

Since local circumstances so largely affect the volume carried by the mdn 
stream and are known to vary with different seasons, it becx)lneB evident why 
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||eog^lil(Ml point of greatest flood importance is also Tariable. Thus the highest 
stage eiTor reached at 8t. Louis by any flood of history or tradition was that 
always known as *Hbe Great Flood of ’44**; at Kansas City the flood of 1908 
reached a stage 1 foot higher than the record of 1844, while the highest at 
*6t. Joseph, Omaha, Bioux City, and Tankton was in 1881. These three are the 
most notaUe of fourteen great floods that have made records in the valley within 
the past sixty-five years, the record of each being in some particular peculiar to 
itself* In the memorable year of 1903 an exceedingly high stage of water was 
general throughout the entire valley between the mountain ranges of the east and 
west, and resulted in the first public approval of the proposed system of vast 
storage reservoirs on headwaters for the supposed future control of such devastating 
sur'plus* Few of the river cities of the interior are situated like St. Joseph on the 
bank of a turbulent river, and yet at a safe elevation above the flood-plain, so the 
losses of that year were widespread and financially enormous, being estimated for 
the vicinity of St. Louis alone at more than the price paid to France for the 
territory of Louisiana. An involuntary sojourn in Kansas City during the appal- 
ling period of the cresting of this flood and the beginnings of its subsidence, afforded 
a most valuable opportunity for observations. On May 30 the waters spread over 
the southern entrance to the city and closed the last approach, shutting off all 
communication with the outer world even by wire or boat— landing-places being 
lost beneath the waves of a rusliing torrent carrying a burden of promiscuous 
wreckage, including trees and houses. The valley was filled from bluff to bluff 
with the turbulent, muddy waters which on June 2 completely submerged the 
entrances to the main waiting-room of the Union station, only the transom-glass 
remaining visible. This high stage continued stationary for two days, and then 
began to very slowly subside, proving the existence of a drainage basin with its 
only outlet towards the east. Further observations revealed that within a distance 
of 60 miles the surrounding watershed attains altitudes of 1000 to 1100 feet above 
sea-level, forming a barrier capable of having retained glacial floods of sufficient 
depth to have deposited th*' loess bluffs with more than their present height*^ 
Frof. Geo. Frederick Wright, a few weeks later, traced this barrier across the 
state, and found proof of its importance in relation to aqueous deposHion of loess 
in the presence of northern boulders on the summit of the bluff near Tuscumbia, a 
point previously supposed to have been well beyond the drift limit. 

The flood of 1881 was peculiar in that it occurred in March and the first half of 
April. - Unprecedented early melting in the mountains sent out summer torrents 
before the upper Missouri was clear of its winter ice, which caused the formation 
of a vast ice-jam near Yankton. This threw a groat body of water over the 
surrounding country, where it accumulated to such depth that a river steamboat 
w'as carried more than 6 miles inland by the current and left to its fate. When 
the jam finally yielded to explosives, the water rushed down the Missouri in a flood 
whose front presented the peculiar appearance of a series of perpendicular walls from 
2 to 4 feet in height. Augmented in its course by the inevitable rains, it spread 
from bluff to bluff throughout the entire length of the valley. 

The flood of 1908 was dne to excess of rain at the time of the “ June rise,” but 
its unusual phase was cojflous rains in even the arid i^ortions of Montana and 
Wyoming, whose flooded streams swept over valleys usually exempt. 

The great flood of 1844, on the contrary, affected no portion of the npper river. 
An old account states that, as usual, it was caused by heavy rainfall with the June 
rise. “ The downpour had been excessive for weeks, and about the middle of June 
all the lowlands along the river, from the mouth of the Kaw to the Gulf of Mexico, 
were submerged, the waters extending over the entire valley between bluffs aoross 
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ih» tiateof Ifinoiiri, and of ludh depth that eteamboats disregarded the ohaanel 
to make short outs acnoss fields. A marked peculiarity was the fact that the flood 
was ooufiiied entirely to the lower riyer. It did not eziend ahoye City, and 

the riyer ahoye that point during the enUre season was unusually low.'* 

The flood of September^ 1905, was exceptionally notable for two reasons. It 
^ was due entirely to lainCall ; and occurred at a season which is generally the dryest 
* l)ortion of the year, and the outflow from the mountains is also at Its lowest stage. 

The consequenoes of these high waters are necessarily yaiied in character, but 
are by no means essentially destruotiye, since Nature's law of compensation has 
never been repealed, the losses of one seotiun becoming accessfams to another. In 
present geographical development the results of geCTogical prepress are written. 
Study of this historical record revealed the origin of the great valloy to have been 
in the upheaval of two mountain ranges, whose drsinage gathered in lines ot 
depression in order to gain the level of a receding ocean; and through all the 
changes of successive periods, including glacial and inter-glacial epochs, solid 
matter varying in quantities as well as in chemical richness was carried in suspen- 
sion by strong currents to add depth to the valley and extend it for hundreds of 
miles southward by forcing back jhe sea to the present limit of the Gulf of Mexico. 
But man, having taken possession of the unfinished country for the richness of 
its products, protests against the continuance of the vast scheme of removal and 
rebuilding as entailing loss of his possessions in one region to overwhelm and 
destroy his unguarded works in another. 

Since it is known that floods are not of annual occurrence, that they are confined 
almost exclusively to the lower and middle portions of the valley, and their chief 
cause is excess of local rainfall, it can he readily observed that storage reservoirs 
oil the headwaters of the Missouri could by no possibility affect any perceptible 
degree of relief. Some apprehension might, however, be justly entertained that in 
diverting the headwaters from the main stream its already well-populated valley 
would be wholly deprived of the present pure and wholesome supply of mountain 
water, of many miles of commercially navigable stream, and the purifying element 
of a magnificent drainage system. Means of safe-guarding against flood disasters 
would, therefore, appear to offer more reliable promise of effectiveness if closer 
connection should be established between the principal cause of trouble and the 
location of projects designed for actual and ready lelief. When such measures 
shall be adopted they will doubtless include a substantial levee wherever experience 
has shown its necessity to be imperative, and a system of emergency canals. If 
the latter should be so constructed as to bo serviceable as public highways at 
all times when not temporarily closed for emergency service, they would meet 
with general favour rather than the opposition of property-owners relinquishing 
rights. 


THE VOLCANIC ERUPTION IN TENERIFFE. 

After a period of quiescence lasting for a hundred and eleven years, the volcano 
of the Peak of Teneriffe has again burst into activity, and considerable streams of 
lava have flowed down its north-western quadrant, threatening the safety of some 
of the little villages which are planted on its slopes. Another has been added to 
the list of important eruptions of the twentieth century, a list which already 
includes the West Indian eruptions of 1902-1904. the great outbreak of Vesuvius 
iu 1906, the important eruptions of Savaii in Samoa during the last two years, and 
the minor eruption of Etna in 1908. 
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Vtw whole of the Cooary with Madeira and the Azoreai oonsiat of reoent 

Tertiary tolcanio rooksi and the Peak of Teneriffe, w|i!ch riaea to a h^ght * 
of 12,102 foot, li one of the greatest volcanoes of the world. The Peak is a steep- 
aided ooue which stands within a great circular crater or “caldera”; the floor of 
this, known as the ** Oafiadas/’ has an elevation of 7000 to 7500 feet, and is covered 
with puinice and volcanic sand. This caldera is the remains of the flrst period ^ 
of activity, and hears somewhat the same relation to the Peak as Somma and the 
Atilo have to Vesuvius. Pumice and black rugged flows of obsidian cover the sides 
of the Peak, and many parasitic craters of all sizes stud its surface. On the west 
of the main summit, a large crater, known as the Ghahorra (10,500 feet), is a con- 
spicuous feature ; it is separated from the Peak itself by a saddle-shaped depression 
occupied by very rugged flows of obsidian. At the top of the Peak there is a small 
crater, but for centuries this has been in a state of repose, or, more correctly, in 
a Bolfataric condition, and the rocks around it arc soft, earthy, and impregnated 
with sulphur. From Ghahorra, on the other hand, great lavas were emitted in 
1798, and this seems to be the active centre which has superseded the summit 
crater. The lava of that eruption broke out along an east-and-west line of fissure 
situated near the base of this cone, and on the ^suro several parasitic cones were 
formed. After overflowing the level surface of the Gafiadas below, it spread out in 
the direction of Guia, a hamlet to the west of the Peak, but was hemmed in by the 
clifls which face the Gafiadas on that side, and came to rest before much damage 
was done. 

Nearly a century earlier (in 170G), a great lava-flow destroyed Garachico, which 
stands on the coast about 7 miles north-west of Ghahorra. This lava is still in a 
remarkably fresh condition. It arose probably from fissures and small cones in the 
north-west comer of the old Caldera, and found an easy outlet down the valley 
which breaches the old cone on that side, and leads down to Garachico. 1'he only 
other eruption which has taken ])lace since the occupation of the islands by the 
Spanish was in 1701, when u crater was formed on the south-east side of the volcano, 
near Guimar, and emitted a large stream of lava which threatened that town. It 
destroyed the church, but stopped before roac])ing the other houses, and the volcaiflo 
activity lasted for a year. 

In Teneriflfe small earthquake shocks generally prec(>de the eruptions, but these 
have never proved of great intensity. Apprehension, however, had been awakened 
among the inhabitants for some months past owing to their unusual frequency, and 
it is said that on some days the earth-tremors had been continuous for hours. They 
were felt most about Icod, on the north side of the island, but attracted attention 
also in Orotava. On Thursday, November 18, in the alternoon, detonations were 
heard by the reiddents in Orotava, like the discharge of heavy cannon at intervals of 
a minute or less. Shortly afterwards word was received that an eruption had taken 
place near Garachico, and over the intervening hills smoke could be seen ascending 
in the air. The noises continued all night, and when darkness fell the glow of the 
red-hot lava was visibly reflected from the clouds. Many of the inhabitants 
hastened to leave the villages on the north side of the mountain and take refuge 
in Orotava. 

Next day it became clear that the eruption was really in the vicinity of 
Santiago, which stands 6 miles west-north-west of the peak. A stream of lava 
about half a mile wide and 8 feet deep was slowly travelling down the valley 
towards the village. Thereafter reports arrived that another lava-flow was proceed- 
ing in a northerly direction towards El Tanque, which lies about 2 miles from 
Garachico. The rate of advance is variably stated, but it must have depended 
largely on the slope and configuration of the ground. Some of the telegrams 
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publiehed in the newiv^^pen give the length of the laya-straem as 8} miles, and say 
that it advanced half a mile in twenty-four hours. The fact that it wai near 
Hantiago on the 19th shows that it must haye flowed rapidly at first, but its pro- 
gress was arrested or greatly reduced in two or three days, as it is certain that 
Santiago has not been invaded, and the stream descending towards El Tanque has 
also come to rest. 

The latest reports state that the eruption took place on level ground to the south- 
east of Mount Bilma, and not far from 6hahorra. The craters are situated on a fissure 
which runs west 15^ N. at an elevation oF 1525 metres. While the fissure at present 
active is probably not the same as that from which the lava of 1798 proceeded, it is 
sufficiently close to it to confirm the opinion expressed by Leopold von Buck in 
1829, that this is the principal orifice of the Peak under present odviditions. Many 
parties have visited the scene of the eruption from Orotava and other places, and 
iiave found it easy to get within 400 yards of the craters. The wind during the 
early part of the outburst was persistently from the south, and a cone of ashes, 
stated to be 400 to 500 feet high, has been built up on the north side of the oiifice. 
Olouds of steam and showers of stones were being projected at intervals from the 
central crater and from two apertures on the sides of the cone, but the flow of lava 
seems to have lasted for only a few days, and had nearly ceased on November 26. 
The distance from Santiago is 3 or 4 miles. 

While it is too early to conclude that the eruptions are at an end, there are 
certain inferences from the facts of which we are in possession that may be safely 
drawn. As on two previous occasions (1706 and 1798), the north-west quadiaUt of 
the volcano has been the seat of activity. Near the base of Ohahorra, or to the 
north-west of it, a fissure has opened and a large amount of lava has been emitted, 
which has taken its natural course down the valleys towards the sea. The great 
ring-shaped crater-wall which girdles the base of the Peak is a sufficient protection 
to the other parts of the island. Probably the lava will continue to creep forward 
slowly for some time, but the district is not thickly inhabited, and there has been 
^0 loss of life. It is interesting to note that the history of the Peak indicates that 
eruptions tend to recur at intervals of about a century. 

John S. Flett. 


CENTRAL ASIAN ARCHA0L06Y.* 

Tuebe two quarto volumes present us with records of considerable value, dealing 
with the archasological, zoological, and anthropological aspects of a site at Anau, 
near Ashkabad, in Turkestan. Bussian work in this region has been concerned 
mainly with geology, and even so is inaccessible to the average Englishman ; so 
that we have here a revelation of prehistoric culture which fills up one of the great 
gaps in our knowledge of the Orient. The editor is to be complimented on his 
presentation of the results, which are fully detailed, excellently illustrated, and 
altogether adequate. 

‘Those who ionised the record of the preliminary expedition of 1903 will 
remember that it was a reconnaissance. Prof. W. Davis, of Harvard, and Mr. 
Ellsworth Huntington made a rapid survey of the Western Tian Shan mountains, 
in order to get “a broad view of the region and its development,” while Prof. 

* Explorations in Turkestan. Expedition of 1904. Prehistoric Oivilizations of 
Anau. Origin, Growth, and Influence of Environment. Edited by B. Pumpelly. 
2 vole. Carnegie Institute of Washington. Publication No. 78. 1908. 10$. 
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Fumpetly and his son examined the region from Sir-darya to the Pamirs, mainly 
for the choice of a suitable site for excaTatioD. ^ 

The Tarious members of the expedition ^'establUli^ independently positive 
proof of at least three distinct glacial and interglacial epochs of the Glacial period, 
and obtained abnndant evidence of the deep-reaching reaction of these upon the 
topography of the mountains and plain.**^ The relation of these epochs to the 
gladhtion of Europe, particularly of Russia, was brought out Prof. Pumpelly 
further telts us emphatically that Richthofen’s theory of the wind-borue origin 
of loess was duly confirmed, and adds that it is the direct product of dedation 
and disintegration, and arises from alluviation or dry deltas and dry flood plains. 

In the report before us, Mr. R. W. Pumpelly determines the changes and history 
of geblogioal movement from the Pliocene period, the weathering, glaciation, and 
alluviation of the mountains, deserts, and oases, and presents a study of deltas and 
oases in connection with their occupation by man. But the interest of these two 
volumes centres in the archssological work, the excavation of a site chosen in 1903 
at Anau, about a quarter of a mile from the Trans-Caspian railway and a few 
miles beyond Ashkabad. 

Prof. Pumpelly dosorvos congratulation for his great pluck in undertaking, as 
he tells us, on the verge of threescore years and ten, such on arduous expedition. 
As far back as 1803, when travelling in China and Mongolia, he had become 
interested in the phenomenon of the progressive desiccation of the Trans-Caspian 
region. It was not, however, until forty years later that the opportunity of testing 
his sunnises presented itself, in the form of a grant from the Carnegie Institute. 
The object of the expedition cannot be better put than in his own words : — 

** It had long seemed to me that a study of Central Asian archssology would 
probably yield important evidence in the genealogy of the groat civilizations, and 
of several at least of the dominant races ; and that a parallel study of the traces 
of physical changes during Quaternary time might show some coincidence between 
the phases of social evolution and the changes in environment; further, that it 
might be possible to correlate the physical and human records, and thus furoislf 
a oontribution to the time-scale of racial geology.” 

Everybody will sympathize with this aim. We are sadly lacking in trustworthy 
chronology earlier than 3000 or 4000 b.o., and what palmoutologist, prehistoric 
archttologist, or anthropologist has not longed to be able to date, with a fair 
approximation to the truth, the great landmark of the bridging of the prehistoric 
European- Asiatic ** Mediterranean,” and the free ebb and flow of animal migration 
between Asia and Euroiio ? 

Before the end of the 1903 expedition. Prof. Pumpelly realized that the problem 
was not merely geological, but archisological, and fortunately obtained the aid of 
the experienced archseologist. Dr. Hubert Schmidt, of Berlin. The site chosen 
consisted of two mounds, 40 and 60 feet high, and the city settlement of Anau. 
The northern kurgan had already been trenched twenty years before by General 
Komorof, and pottery lay on the surface and in the different settlement strata 
of the trench. The mounds represent, not tombs, but the debris of adobe dwellings, 
etc., of successive settlements of peoples, and these extend to a depth below the 
level of the plain. As the north and south kurgans and the city mound represent 
a sequence with some gaps between, we have a very long period of time, represented 
by the accumulation of debris and sand of at least 170 feet. The earliest inhabitants 
built dwdlings of sun-dried bricks; used flint sickles, but no celts; cultivated 
wheat and barley; spun; painted their pottery with geometric designs; later 
possessed domesticated sheep; and towards the end of the First Culture (third 
millennium B.O., according to Dr. Schmidt) began to use cdpper implements. This 



CSKT]^ ASIAN ABOHJBOLOGT. 63 

Aoau civiliBAtioDy begiosiiig with the Keolithio, pasBed through a leogthy Copper 
AgCi hut never a BronBe, and by ^e Fourth Ooiture period, i.e. at the top of 
the eeoond or south kurgan, appears the Iron Age. 

Dr. Schmidt, in seeking eziemal oonneotlons for the oultnre at Anau, says, 
**The pottery of Anna and its ornamentation show a non-European character.’* 
The design of erect-standing triangles, the foundation of the tent ornament, is in 
direct opposition to the anci^tand long-persisting horisontal and vertical ornament 
of prehistoric Europe. He finds ihat^ while the general culture and the early 
appearance of painted pottery, giving wigr to an uudecorated ware, agrees with 
that of the old Tell of Susa excavated by De Morgan, the decoration, motives, 
and styles are quite different. Two objects help to determine the age of the 
settlements : a three-sided steatite seal of Cretan form, and a copper sickle with 
bent tang of ^Egean shape. These were found in the lower stratum (Third 
Culture) of the south kurgan, and were assigned by Dr. Schmidt to a perl^ not 
later than the first half of the second millennium b.o. 

Tuulhg to Dr. Duerst’s examination of the bmes of sub-fossil and later animals, 
wc have a caieful and skilled investigation of the remains of horse, ox, sheep, dog, 
camel, eic. The contributions to our knowledge of the horse are especially 
valuable, and one of the species appears to approximate closely to Prjevalsky’s 
horse. He claims to have found a domesticated breed of sheep In the First Culture 
stratum and the shepherd dog in the Second. It. seems a daring thing, in our 
present state of ignorance, to form an absolute chronology on the base of the 
differentiation of animal forms and their migrations, as deduced from Iheir appearance 
in different places, but Dr. Duerst, in agreement with Prof. Pumpelly, does not 
hesitate to tell us that the shepherd dog appeared at Anau c. 5850 b.o., and that 
the turbary sheep attained its full development 6250 b.o. He adds, According to 
Prof. Pumpelly’s stratigraphic chronology, which is without doubt the most exact 
chronological table that we possess, the 20 feet of culture stratum at the base of the 
north kurgan dates from the latter half of the ninth milleMsium (8250 b.o.). 

Prof, ^mpolly, with youthful confidence, sums up his results as follows: 
evolution of civilization has been traced backward to a time when, before its 
datings in Dstiylon and Egypt, man at Anau already lived in cities, cultivated 
wheat and barley, began the domestication and breeding of the useful animals which 
are our inheritance, and possessed the fundamental industries and arts, including a 
certain amount of metallurgical knowledge.” 

Whence this difference between Prof. Pumpelly's date of the ninth and 
l)i SchmidPs of the third millennium B.o. for the beginnings of the civilization at 
Anau? Prof. Pumpelly says that Dr. Schmidt did not include the zoological 
testimony of Dr. Duerst, the evidence from the ** cyclic ” changes, and the accumula- 
tion of debris on the site. Unfortunately, the cyclic changes recorded by the 
authors do not help us prior to the beginning of our era. The ratea of accumulation 
of debris and sand are such an uncertain factor that no careful scientist would 
venture to erect a system of chronology upon them. Dr. Duerst appears to owe 
his dates in the main to Prof. Pumpelly. And the latter, when the expedition 
became a possibility, suddenly realized, as he admits with praiseworthy candour, 
that be had done practically no reading in connection with the subject, and was 
ignorant of the amount of thought and effort, that during forty years had been 
devoted to Ocntral Asia.” And he allows us to see that he set out to find the 
“ home of the Aryans ” and the ** cradle of the human race,” unaware of the changes 
that had come over scientists* views in relation to these matters or of the battles 
that had raged around them. Readers will be disappointed in the failure to 
correlate physioo-geographioal changes with phases of social evolution antecedent to 
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our enu To attempt to establish in one season's work an absolute chronology for a 
newly dlsooyered drilization when half a century's work in Egypt has still left us 
in oonsideiable uncertainty as to dates prior to 1580 B.o.^aBaiB presumptuousi and 
the eyidence presented tallies as well with the yiew that Babylonian and Egyptian 
beginnings antedated Anau as with the reverse. 

Although this extravagant chronology vitiates many of the conclusions, it does 
not detract from the value of the mass of records of all kinds and their excellent 
presentation in these volumes. C. H. H. 


DR. LONGSTAFF*S HIMALAYAN EXPEDITION, 1909. 

Having at length had an opportunity of testing my instruments and 
compiling my results at the Survey Office at Debra Dun, I hasten to 
send my first communication for the Geographical Journal. 

One of the inducements which decided me to make for the Saltoro 
pass was the knowledge that the main axis of the Karakoram had 
never been crossed by any traveller between Younghusband’s Muztagh 
pass and the Karakoram pass itself, a distance of 100 miles in a straight 
line, and 150 miles as measured along the accepted crest-line. Although 
the name Saltoro pass has boon handed down to us by tradition, there 
is no record of any one, European or native, having crossed it, and its 
exact position was uncertain. 

When Neve, Slingsby, and 1 crossed this pass (the Saltoro, 18,200 
feet) on June 15 last, we saw before us a huge glacier bounded to the 
north and oast by a lofty range of snow-clad peaks. At fiist sight we^ 
assumed that this glacier flowed northwards as shown on maps; blit 
when, on the following day, wo reached the main glacier ahd were able 
to examine it, we found that it was flowing to the south. In September, 
following the indei>endent suggestions both of Colonel Burrard and 
Sir Francis Younghusband, and with the assistance of Captain D. 6. 
Oliver, British joint commissioner for Ladak, J was able to make my 
way up the Siochon glacier (Saichar of maps) and establish its identity 
with the glacier wo had visited and surveyed in June. But the Siachen 
glacier, instead of being some 20 miles in length as has always been 
supposed, turns out to be more than 44 miles long, and it pierces the 
range that has hitherto been regarded as the main Karakoram axis. 

This discovery has shown that the Siachen is the longest glacier in 
the Himalayan system, and probably the largest outside the Alaskan 
and Polar regions, its only competitor being the Inylchek glacier of 
Merzbacher in the Tian Shan. When we remember that the Siachen 
glacier drains into the Nubra river, it becomes obvious that the basin of 
the Indus must extend much farther northwards than has been thought. 
In short, the Indus- Yarkand water-parting here follows a chain of 
mountains not shown on any maps, and lying some 20 miles north of the 
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high range upon whioh it has been hitherto located. It was extremely 
intereeting to find- that the aotnal facts accorded with the yiews 
expressed to me by Sir Francis Yonnghusband before we started on 
this journey. 

To avoid any possible misunderstanding of my views, I must also 
add that I consider the description in the surveyireports of the mapping 
of the Saltoro and Siaoben re^qns, viz.: *‘Mr. Byall made a rapid 
sketch of the country, but -mth sufficient precision to give a good 
general idea of its physical formation,** to be a very modest statement 
of what was done in 1861 and 1862. 

Perhaps our most interesting discovery has been the existence of 
a group of very lofty peaks, crowning this new chain of the Karakoram, 
and culminating (about long. 77^ lat. 35^ 30') in Teram Kangri, 27,610 
feet ir altitude. Thus if my measurements can be accepted, this new 
peak is only overtopped by Everest, K 2 , Kinohinjunga, and Makalu. 1 
feel very considerable hesitation in attaching such an immense height 
to a peak which has escaped the observation of the Survey of India ; but 
this peak is not a satellite of K 2 or of Gusherbrum. It is the oulminat- 
ing point of a totally distinct mamf^ which so far has not been shown 
on any map. It should be remembered, also, that Colonel Burrard 
predicted of this region, that it was the most likely of all unexplored 
aruas of High Asia to contain high undiscovered peaks. In any case, 
the fear lest I may subsequently be shown to be in error should not, 
I think, deter me from publishing the results of observations whioh 
have so far withstood a fairly severe examination by experienced 
judges. 

• If, in view of these new facts, we now reconsider our former ideas 
of the structure of the eastern Karakoram, we must place the main axis 
of elevation along a line drawn from Kg to Teram Kangri, and on to 
the Karakoram pass. Whether the Karakoram is to be considered as 
consisting of two more or less parallel ranges, or whether it bifurcates, 
ip the neighbourhood of Kg, we are as yet hardly in a position to state 
with certainty. 

1 cannot close this note without acknowledging my indebtedness for 
the assistance given me by Colonel Burrard, F.B.S., and the other officers 
of the Trigonometrical Survey, and by Dr. Gilbert Walker, V.R.S., and the 
Meteorological Department. But it must be distinctly understood that 
the Survey oan accept no responsibility for any statements I have made 
in this communication. I have also to thank Colonel Longe, the 
Surveyor-General, for his offer of the services of a surveyor — an offer 
whioh I did not feel justified in accepting, as his whole time would 
have been wasted had we been unable to cross the Saltoro pass. 

Tom G. Longstaff. 


No. I. — Jamuart, 1910.] 
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'Ek Birmanie. Souvenirs de Chasse ot de Voyage.* Par le Prince Gr^goire 
Sturdza. (Paris: Plon. 1909. Pp. 236. Map arid Illuuirations.) An unpre- 
tending record of shooting experiences in Burma. The book is divided into two 
parts; the first consisting of extracts from the prince's diary, and the second of 
general remarks on the geography, the inhabitants, the products, fauna, and flora 
of the ooimtry. A variety of hints and information respecting clothing, equipment, 
and travelling necesBarios are likely to prove useful to future sportsmen, as well as 
some notes on the habitats and peculiarities of the big game of the province. The 
illustrations are fairly good, the host being the likeness of the author and his fidus 
Achateft, Captain Percy Smith, in whoso com]iany the sporting tour was undertaken. 

‘ Les regions Mol du sud Indo-Chinois. Le plateau du Darlac.’ Par H. Maitre. 
(Paris : Plon. 1909. Pp. 335. . Map and Portrait) M. Maitre’s travels and 
reconnaissances in this part of ludo-Ohina wore carried out between September, 
1905, and June, 1908, and the Darlac jilatcau, which formed the special scene of his 
researches, lies about halfway between the Mekong river and the east coast. As a 
monograph, dealing with a very imperfectly known region, this little work may 
claim to l)o fairly exhaustive, but there is not much therein to interest the general 
reader, for the Moi, a name Jlpplied by the Annamites to the Annam highlanders, are 
only flomi-civilized and not distinguished for any special arts or manufactures beyond 
the rude appliances and wea}X)ns pertaining to a race who subsist mainly by hunting. 

• The Adventures of John Smith in Malaya, 1C00-1G05.* By A. Hale. (Leyden : 
BrilL 1909. Pp. 335. 10s, M.) This purports lo be a narrative adapted from original 
notes by a trader in the East, who ended his da} s in Patani as the adopted son of the 
queen of that ]»lace. But as wo are told at the outset that John Smith is not the 
signature on the b'tters and other documents, we are left to conjecture as to the 
actual origin and value of the story, which, however, ailords no little entertainme^^t. 

‘ Ancient Tales and Folklore of Japan.’ By R. Gordon Smith. (London : 
Black. 1908. Pp. xv., 361. lUustraiimn, 208.) As the far Eatiern empire is 
rapidly modernizing, it is well that such collections as this should be preserved, and 
this volume preserves one in attractive form. The illustrations arc exceedingly clever. 

AFRICA. 

Thr South Denteal Sauaba. 

* Missions au Sahara.’ Par MM. E.-P. Gaulier ot R. Chudeau. Tome ii. 'Sahaia 
Soudanais.* Par R. Chudeau. Paris : Librairie Armand Cedin. 1909. 83 mapa 
and text-figureB^ 72 p1ate$. 15 /r. 

* Sahara Algdrion,’ the oompanion volume to M. Chudeau’s work, was reviewed 
in the Journal for October, 1909, and some indication then given of the extremely 
valuable results obtained by the author of this volume and his colleague, M. Gautier. 
These are not hooks of travel. M. Chudeau, like M. Gautier, omits entirely any 
account of his wanderings, preferring rather to set forth systematically the results 
of his investigations. The part of the Sahara with which he is in the main 
concerned extends from the Ahaggar massif south to the Niger, east to Tibesti, and 
west to Mauratania. This includes not only the central regions whore the Tuareg 
roam, but, along the Sudan frontier, that 

** Strip with herbage strown 
That just divides the desert from the sown.” 
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The book is profoimdly iDterosting. It appeals not alone to those whose oonoem 
is with geological, zoological, and allied problems, but to a much wider circle, 
including students of ancient civilizations and all connected with the development 
of the fertile regions of West Africa. M. Cbudeau combats the belief, widely held, 
and with apparent reason, that the Sahara is encroaching upon the rich lands of 
the Sudan. Admitting recent instances of encroachment in the border zone, he 
maintains that a fuller examination of the evidence — notably that afforded by the 
ergs and the hydrographic flyttem — will demonstrate, in all probability, that there 
has been no notable change in the area ot* the desert, merely an alteration in its 
position — that at an undetermined period of the Quartemary the Sahara muc>t have 
occupied a more southerly situation than it docs now. The present tendency is for 
the Sudan to encroach upon the Sahara. The author makes out a good case for his 
contention. The importance of the question as bearing on the future of Nigeria 
and French West Africa need not be insisted upon. A |K)int made by M. Ghudeau 
is, that in the border zone, notably in the region between the Niger and Zinder, 
land nr)v barren would become fertile if cultivated. ITie security of tenure which 
should Hlow the establishment of French and British authority iu that district 
may be expected to result iu large areas becoming the homes of a sedentary 
population. 

We have dealt with this subject first because of its bearing on the future of 
West Africa. Taking the chapters in order, the author begins with a sketch of the 
geological structure of the central regions of the Sahara, and then describes those 
regions in some detail—the Ahaggar (Hoggar), the Adrar of the Iforas, Adrar 
Tigirirt, and Air (Asbin). In the second chapter the same order is maintained in 
dealmg with the border zone, which M. Ghudeau calls “the high plains of the 
Sudan.” Chapter iii. is devoted to meteorology, with the subdivisions climate and 
fog ; chapter iv. to botany and zoology, including man. The three following chapters 
deal with the ancient hydrography, the fossil dunes, and various technical questions. 
It is impossible, within the limits of our space, to do more than indicate some 
striking points in the narrative, which is written with admirable lucidity. The 
acbouQt of the villages in the Ahaggar, where in an area one^fourth the size of 
France there iM population of some 6000, is to us quite new. These villages are 
not in oases, but are built on the sides of mountains nearly 7000 feet above the sea. 
The life of the Saharan farmers appears to be a hard one, but their numbers are 
slowly increasing. Several villages have been recently formed. The description 
of the fogs of the Sahara is vivid ; besides the ordinary mirege-producing fog, dense 
fog is caused in the southern districts by the suspension in the air of impalpable 
particles of white clay. The grotesque shape often taken by those clay fogp is 
illustrated by several figures. The bold attempt to reconstruct the ancient hydro- 
graphic system can be outlined only in part. Its chief features are that (1) The 
middle Niger seems to have had no past — ^it scarcely has a present ; *’ (2) the Shari 
did not end in Lake Chad, but, by way of the Bahr-el-Ghazal, passed between Tihesti 
aud Ennedi (Endi), and ended in some ihat in the Libyan desert. That it may 
have reached the Nile is an hypothesis not absolutely rejected. With regard to 
the Niger, M. Ghudeau shares M. Gautier’s belief that the present upper river once 
ended in the Juf. At that time the river Taffassasset, coming from the southern 
versant of the Ahaggar and passing by Air, entered thd Atlantic through what is 
now the lower Niger. The basin of Timbuktu was then (in the Quarternary age) 
a sea connected with the Atlantic ; the sea in time became a closed lacustrine basin. 
The Juf having turned into a desert, the Niger was captured by the lakes and its 
coiirse turned east; eventually the closed basin of Ansongo, which intervened 
between that of the TafEassasset and the new Niger, was breached and the 

F 2 



M 


EBVIBWB. 


great riyer fom^ aa we know it to-day. To follow VL Ohudeau as he builds 
up his case is like following the plot of a detectiye story. It pieces together 
admirably. 

In a chapter headed ** Commerce/* the author deals with the economic crisis 
caused in the Sahara by the suppression of the slave trade and the gradual super- 
session of its salt by cheaper stuff imported from Europe. The caravan trade to 
Timbuktu, he notes, has been killed by the competition of the Senegal-Niger rail- 
way ; further east caravans can yet hold their own. A trans-Sabaran railway, 
if ever built, must go towards Bornu to he of any economic value. In closing this 
inadequate notice, mention must be made of the many fine photographs given, the 
numerous plans and figures, and the coloured geological map. There is also an 
index (somewhat rudimentary, but welcome in a French work) to this and to 
M. Qautier*s volume. 

F. B. G. 


* he Cap de Bonne-Esp4ranoe au XVII* Sidcle.’ By H. Dehdrain. (Paris ; 
Hachette. 1909. Pp. vi., 256. Maps. Bfr. 50 c.) The author of this volume 
has already made excursions into the history of the white man’s settlement of 
Africa. He now traces the early history of the Gape from the first settlement by 
the Dutch. The work is full of detail, has copious references to original authorities, 
and must be an important contribution to the literature on the subject. 

* Bouth Africa ’ Q* llomonce of Empire ** Series). By Ian D. Colvin. (London : 
Jack. 1909. Pp. xiii., 328. Map and Illustrations. 6s.) The nature of this 
series demands that the present volume should be less of a continuous history than 
a selection of events in which the element of romance is conspicuous. Neverthe- 
less, it appears to be a more serious study of its subject than other volumes in the 
series which have come under notice. It is well written, with much lively imagery, 
which must stimulate interest in this hardly won part of the empire. The illustra- 
tions possess the some quality of imagination, perhaps less admirably exercised, f 

‘Travels in the Upper Egyptian Deserts.’ By A. E. P. Weigall.,. (Edinburgh; 
Blackwood. 1909. Pp. xiv., 193. Illustrations. 7s. 6tf.) This is an interesting 
book, containing a sufficiency of travel narrative to attract the general reader, and 
some study of ancient sites set forth with an authority (the writer being chief 
inspector for the Department of Antiquities) which will commend it to antiquarians. 
The book is beautifully illustrated, and the author’s descriptive passages are inspired 
with his intense admiration for the scenery of the desert. His book is to be com- 
mended to all who are interested in Egypt and its antiquities. 

AMERICA. 

The Conquest of Mexico. 

* The True History of the Conquest of New Spain.* Vol. 1. By Bernal Diaz del 
Castillo, one of its ConquerorB. Translated with Introduction and Notes by Alfred 
Peroifal Maudslay, ii.a. London : Hakluyt Society. 1909. 

The history of the exploits of Cortez in Mexico rests upon the narrative of 
Bernal Diaz, that stout old soldier, who described what he saw with absolute fidelity 
because he had not the wit or the literary skill to embellish his tale. His account 
of the expedition lay for many years in manuscript, and when at last it was printed 
in 1632, the editor, Friar Alonzo Bemon, unblushingly mutilated the text by sup- 
presmng and altering important parts of the narrative. Fortunately, the original 
manuscript had been preserved among the municipal archives in Guatemala, and 
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Sefior don Gerarro Qar^ia was able to print it verbatim. It ia from this version that 
Mr. Mandslay Las made his translation for the Hakloyt Society. 

There was a peculiar Btness in the choice of a translator. Mr. Mandslay has 
spent the greater part of his life in the study of the archsBology of Central America, 
and bis identification of the places referred to in the text— particularly those now 
embraced by the modem city of Mexico— may be accepted without hesitation. Of 
the narrative itself it is enough to say that those who know their Prescott must not 
be content until they have read his /^principal authority, and that those who have 
read Bernal Diaz will not need to read Prescott at all, so vivid are the pictures, so 
instinct with the sense of romance is the story unfolded to us by this simple old 
soldier. Much of the effect depends upon the style of the translation, and so far as 
it is possible to embalm the spirit of sixteenth-century Spanish in modem English, 
Mr. Maudslay has succeeded to admiration. Take, for example, Diaz’ artless descrip- 
tion of the Mexican priests : ** These priests wore black cloaks like cassocks, and 
long gowns reaching to their feet, and some had hoods like those worn by canons, 
and otlim had smaller hoods like those worn by Dominioans, and they wore their 
hair ver}' long, down to the waist, with some even reaching down to the feet, covered 
with blood, and; so matted together that it*oould not be separated ; and their ears 
were cut to pieces by way of sacrifice, and they stank like sulphur, and they had 
another bad smell like carrion.” 

The present volume carries us to the point of the advance upon Mexico City 
after the Spaniards had sighted it from the heights of Popocatapetl. The most 
exciting part of the narrative is therefore still to come. The work, illustrated as it 
is with copious notes and coloured reproductions of ancient documents, is one of the 
most important ever issued by the Hakluyt Society. 

B.T. 


* Handbook of Alaska.’ By Major-General A. W. Greely. (London: Fisher 
Unwin. 1009. Fp. xiii., 280. Mapt and llluatraticns. 8s. 6(^.) This volume 
presents in compact form a guide to the physiography and economic conditions of 
Alaska. The Suthor is well qualified for his subject, through both official connection 
with and wide travel in the country. Out of an interesting and valuable work one 
may select the study of volcanic phenomena (especially those of recent occurrence), 
and the author’s strong views on the native question and the attitude of the Govern- 
ment towards it, as points worthy of special notice. The maps and illustrations 
arc alike excellent. 

’ Stanford’s Compendium of Geography and Travel. Central and South America.* 
Vol. 1 (second edition). By A. H. Keane ; edited by Sir C. B. Markham. (London : 
Stanford. 1909. Pp. xxvi., 611* Maps and lUustrationB. 16s.) A considerable 
amount of revision has been necessary to this new edition. Knowledge of the 
great untravelled areas of the South American continent (with which this volume 
deals) has been gradually extended; there have been several important frontier 
settlements, and so forth. The European colonies of the Quianas have, in this 
edition, been grouped with Central America, so that this volume deals exclusively 
with the independent republics. It hears the same evidence of careful arrange- 
ment and accuracy as the rest of the series. 

'Chile: a Handbook compiled by the International Bureau of American 
Republics.’ (Washington, D.C. INd.'] Pp. 236. Map and mwtroHons. |1.) 
This is a remarkably cheap volume at the price. It is very well got up, and its 
ten chapters treat systematically and comprehensively of the geogfaphy, climato- 
logy, biology, political and economic conditioni of the country. The excellent 
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photographs illustrate equally well the scenery of the country and the high 
architectural standard of public buildings in some of the chief towns. 

* A Trip into the Interior of Peru.* By the Bev. A. Miles Moss. (Lima : 
Southwell. 1009. 42, 120. Mop and Illustrations.) This volume contains 

a brief text in English and Spanish, in the form of an amplified diary. But it is 
chiefly remarkable for its photographs, which fill the whole of the 120 pages in the 
second counting, and include numerous really beautiful landscapes and a number 
of interesting studies of Indian types. On p. 21 is a particularly fine example of 
bowed strata. 

AUSTRALASIA AND PACIFIC ISLANDS. 

Australian Meteorology. 

Solar Physics Oommittco : ‘ A Discussion of Australian Meteorology.’ By Dr. W. J. S. 

Lookyer. London : Wyman. 1909. Us. 

Under the al)ove title a valuable contribution to meteorology has been made 
by Dr. J. S. Lockyer, of the Solar Physics Observatory. In a series of communica- 
tions to the Boyal Society, Dr. Lockyer and Sir Norman Lockyer have pointed 
out the existence of a barometric see-saw having a period of 3*8 years, and being 
of world-wide extent. It has also been shown that the pressure changes occurring 
from year to year in Australia are closely similar to those taking' place in India, 
but that the mean amplitude of the Australian variation, amounting to nearly 
86 per cent, of the mean ahnual variation, is nearly double that of the Indian 
change. Another pressure variation in operation in Australia takes about nineteen 
years to complete a cycle, and has an amplitude nearly 25 per cent, of the annual 
variation. These Australian pressure changes, being of such large amplitude, must 
play an important part in bringing about changes experienced in the weather from 
year to year. 

Australian weather itself appears to be the product of a series of anticyclones 
moving west to east at an average rate of about 400 miles a day, and following 
one another with remarkable regularity. About forty-two pass over the continent 
in the course of a yeai, and the average time of transit over any place is given 'as 
8*7 days. From a study of South American and South African Acords there is 
evidence that the anticyclones travel completely round the Earth as individual 
systems, although subject to local modifications. In the Australian summer 
months (Octobw to March) the moan latitude of the paths of the anticyclones 
18 about 37° to 38° S. During this time Southern Australia is more or less dry, 

1 1 C southern depressions being too far out at sea to bring much rain ; whilst Northern 
Australia, lying during this season beneath the vertical sun, gets “ monsoonal ” 
rams. In the winter months (April to September), on the other hand, the mean 
latitude of tlie jiatlis of the anticyclones is lower— about 29° to 32° S., with the 
result that while Northern Australia is usually dry, the southern portion of the 
^ntinent coming under the influence -of V-shaped depressions gets frequent rain. 

he low-pressure systems exhibit a tendency to wedge themselves in between the 
antioyclonea both to the north and soutli. Prom the curves of twenty well-scattered 
statioiu it is found that the pressure changes occurring from year to year are 
general, and that simultaneous excess of high or low pressure in any one year is a 
marked feature of the whole of the Australian continent. Years of exceptionally 
high or low pressure in Australia are due to anomaUes in the condition or movement 
of the anticyclones. Years of high atmospheric pressure are found from a study 
of curves to be years of low rainfall, and vice versa; this is a natural, though by 
no means a necessary, relation. Years of high atmospheric pressure are characterized 
by an increased frequency of “ southerly burstera.” Not only does the rainfall 
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variation agree with the pressure variation as regards the 3'8-year cycle, but also 
to a fairly well-defined eitent as regards the 19-year period. The changes of 
pressure occurring from year to year in Australia are closely related with those 
in India, which are the inverse of those taking place in South America. In 
connection with the barometric see-saw of 3*8 years, the two centres of inverse 
pressure typo seem to be about Cordoba, in South America, and Bombay. The 
South American type of variation is closely associated with changes going on in 
the United States, Central Americ;t» North-West Africa, and Honolulu; whilst 
the Indian type is associated with thoqp taking place in Europe, North-East 
and South Africa, Arabia, East Indies, and Australia. As regards the 19-year 
|)eriod, there is a time difference of phase amounting to about six years between 
South America aud Australia. In other words, the Australian maxima do not, 
as in the case of the 3*8-year period, occur simultaneously with the South American 
'minima. This fact may prove useful in long-period weather forecaating In Australia. 
'J'he pressure curves for India reveal what has been discovered before, namely, that 
aimos^beric pressure variation is related to the sun-spot period of eleven years, 
years o^ increased solar activity being years of reduced pressure in India consequent 
upon increased heat. It is, of course, just in large tropical countries like India that 
the direct effects of increased solar activity — mcrease of temperature causing degrease 
of pressure and increase of rainfall — will be manifested if anywhere. In higher 
latitudes any direct effects of increased solar activity are far more likely to be 
masked ; for although an extra amount of heat from the sun must necessarily 
cause a differential rise of temperature over the whole j Earth, nevertheless the net 
result in any particular region situated, in a higher latitude might be, for instance, 
a cool summer in a sunspot year due to increased frequency of polar winds caused 
by the undue excess of temperature and deficit of pressure in lower latitudes. 

L. C. W. B. 

' The Dominion of New Zealand ’ (** All Hed Series). By Sir A. P. Douglas. 
(^London : Pitman. 1909. Pp. xix., 444. Map and Uluatrations. Is. Qd.) This 
volume worthily upholds the promise of the series as regards matter, being attrac- 
tively writteif and remarkably comprehensive. The map and the illustrations are 
quite good, hut the binding and appearance of the boolr is less creditable, and some 
misprints may be detected. 

POLAR REGIONS. 

Baron Toll’s Last Expedition. 

* Die Bassisohe Polarfahrt dor Sarja, 1900-1902, aus den hinterlassenou Tagebiiohem 

von Baron Eduard von Toll herausgegeben von Baronin Emmy von Tull.* 

Berlin : Druok und Yorlag von Georg Beimer. 1909. Pp. 635. Price 14m. 

Ill 1805, Samiikof, a mammoth bone collector, saw from the northern point of 
Kolclni island four mountains, and his observation was subsequently confirmed. 
The following yoar from New Siberia island ho sighted another land towards the 
N.N.E., which was afterwards named by De Long Bonnet Land. It was to establish 
beyond doubt the existence of these islands that Baron von Toll organized an expedi- 
tion in a Norwegian whaler, refitted and re-named the Zarya. The chief results of 
his discoveries were published some years ago in this and other geographical 
publications, and this book is of interest as containing the detailed account of the 
progress of the expedition in the words of the leader and his oompaoions. Passing 
through the Kara sea, the Zarya was frozen in at the end of September, 1900, in a 
small bay off Fram sound in lat. 76^ 8' 3" and long. 95^ 6' 6" E., whence sledge 
excursions were made to Taimyr hay, which proved to have only half the breadth 
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aerigned to it by Nansen, and to be a typical fiord, and also to the Ohdiuskin 
peninsula. * The vessel was not released till August 25, 1901, and meeting with a 
contrary wind on the east coast of Taimyr, which Baron von Toll had wished to 
explore^ was steered towards Bennet island, and Gape Emma, the south-western 
extremity of Bennet island, was sighted, but ice and fog prevented a closer approach. 
On September 24, 1901, the Zarya was frozen in for the second winter in Nerpalakh 
bay, on the west coast of Eotelni island, and in the beginning of June, Baron von 
Toll, accompanied by Seeberg, astronomer and magnetologist of the expedition, and 
two men, set out to travel to Bennet Land by sledge and boat. They were never 
seen again, but in August, 1903, Lieut. Kolchak visited Bennet Land and found 
there Baron von Toll’s diary, a sketch-map of the island, and a description which has 
been already noticed in this Journal. Of this sketch and description, facsimile 
reproductions are appended to the volume. Baron I’oll wrote that his party intended 
to set off southwards November 8, 1802, and as no traces of them have been found 
on the coast of Siberia or even in Franz Josef Land, it is to be concluded that they 
perished at sea. The scientific ^observations and biological collections are being 
worked up by various specialists, and some sections of the results are now ready 
for press. 

In a concluding chapter, M. K. Yollossovich contributes a general survey of the 
scientific work of Baron Toll, and of the geological result of his last expedition. 
During his former visits to the New Siberia islands, Baron Toll bad ascertained that 
they are geologically a continuation of the Verkhoyansk mountains, and in his last 
expedition he found they had many features in common with these mountains, but 
still more with the coast region west of the Lena. Accordiug to the accounts of 
Baron Toll and A. Kolchak, Bennet Laud is a high plateau rising like a huge 
pillar from the waves. It is buiB up of older Cambrian and Lower Silurian strata 
with graptolites, and therefore ap^iears to be a direct continuation of the central 
Siberian plateau. Basalts and liparitos intersect the mass, the former covering 
coal-bearing slates similar to those found in New Siberia, and the liparite is identical 
with that on the Balytakb, so that it cannot be of later than Pliocene age, imd 
probably these latest eruptive rocks of Siberia may be assigned to the end of the 
Tertiary period, and it may be assumed that the tremendous vertical disturbances of 
the continent during this period contributed to the glaciation of the ocean by cutting 
off warm equatorial currents. 


GENERAL. 

Stanley’s AuTOwooRAPHy. 

'The Autobiography of Sir Henry Morton Stanley, g.o.d,’ Edited by his wife 
Doro^y Stanley. Sampson Low, Marston & Co. 1909. 21«. net. 

This is probably the most interesting book that Stanley ever wrote, so far as all 
the purely autobiographical portion of the book is concerned — ^in other words, more 
lhan three-quarters of the work under review. There is no question of ** wading ” 
through this book ; one flies through it, and returns to read and re-read the more 
vivid portions. And here it must be said that Lady Stanley has done her editing 
iu the most judicious and catholic manner possible. She never once stands between 
Stanley and the reader, but assumes rather the attitude of an attendant at the side 
of the proscenium who from time to time raises and lowers the curtain. 

Perhaps the book is not very appropriate for review in the pages of the Geo- 
ymjhital Journal^ as it may seem at first that the geography in it is already 
known or is out of date, and that Stanley in his last great work has been able to 
add but little to the enormous score he had already piled up of geographical revela- 
tions. But perhaps because Stanley was twice a medallist of the Royal Geographical 
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Boci0ty» memben of that body may, by reading this book, care to know more than 
they haye eyer known before about tbie remarkable Welehman, the Bt. George who 
gaye the coup de grace to the Dragon of Afrioan obscurity. As we r«>cede more 
and more from the perspeotiye of the mneteenth century, so Stanley’s figure will 
rise in proportion higher and higher amongst the crowd of nineteenth-century 
heroes. The more we come to know Africa, the more we shall be penetrated with a 
sense of the unique courage and determination which enabled this man to do what 
at that time was inconceivably difiELnuIt — ^to pierce a way down the unknown Congo, 
past the long course of rapids known as tbe Stanley falls, to navigate 1000 miles of 
unknown, cannibal-dominated river, and emerge again after an even more trying 
100 miles of cataracts into the long estuary of the Congo. 

The autobic^raphy covering Stanley’s life, from his first hours of consciousness 
in a cottage fiscing Denbigh castle to his starting on the search for Livingstone, 
deserves to take rank with ’ Gil Bias,’ with Dana’s ’ Before the Mast,’ Mark Twain’s 
‘Tom Sawyer’ and * Huckleberry Finn,’ and some of Dickens’s work, with here 
and lbs re a Rabelaisian touch, which, however, has nothing nasty about it. The 
description of New Orleans in the fifties of the last century is a pen-picturo of 
crudities written by a pure-minded person. Stanley’s descriptions of the actual 
fighting between the Northern and the Southern forces (he was impressed as a 
volunteer on behalf of the South, and then several years afterwards served in the 
marine of the North) is one of the most graphic descriptions the reviewer has ever 
read of an actual battle in more or loss modern times between contending white 
men. Equally graphic, but more horrible, is the description of the prisoners’ camp 
near Chicago, in which the wretched war-captives rotted away by hundreds with 
preventable disease (though Stanley is careful to point out that prisoners taken 
from the Northern army suffered equal horrors in their Southern captivity). It 
was still an ignorant and a fierce-minded time, though there is many a touch of 
tenderness, and even sweetness, given in his pen-portraits of the American soldiers 
in both armies. 

His descriptions of Livingstone [added to his original work on that subject by 
^reference to note-books and conversations] are of the greatest interest, and almost 
deserve to bf gathered up and printed separately as a kind of addition to the extant 
biographies of Livingstone. 

Yet to those who expected no more staggering revelations of African wonders 
the book is of great geographical interest, as it teems with excellent and graphic 
descriptions of countries so well known that they have never been properly 
described. The writer of this review appreciates to the full the continual word- 
pictures given by Stanley (from memory) of the scenery of the Southern States of 
America, through which he passed as a soldier in the “ Dixie Greys.” He noted 
the dreamy and the sumptuously beautiful pine foirests found in the relatively flat 
lands which lie between the great Alleghany chain of mountains on the north and 
the swampy semi-tropical country along the southern seaboard ; he bows fafis head 
before the majesty of the 200-feet-high magnolias, and revels in the blaze of colour 
from the autumn foliage of liquidambors, live oaks, maples, and hickories. If he 
could be recalled and questioned, he would probably agree that some of the loveliest 
scenery of the United States may be located in Arkansas, in Eastern Texas, in 
Louisiana, Alabama above all. Southern Georgia, and Northern Florida. 

Here is an impression, jotted down some time after he had come to rest in 
England, of the river Severn : ** I saw the largest river in England yesterday ; 
it appeared to be a little wider than what I could hop over with a pole in my 
best days. It was a dirty, rusty-coloured stream, but the meadows were fat. The 
country seems to perspire under its covering of leafy verdure. I always loved the 
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EnglUh oouatryi and my secret attachment for it seemed to me well confirmed 
to-day as 1 thrilled with admiration and affection for all 1 saw. ... On reaching 
LondoUy compare the sad-looking streets which you look down upon from the lofty 
railway with the bright Paris you left in the morning. You may compare the 
one to a weeping widow, the other to a gay bride ; or to a slatternly fish-woman 
and a neat grisette. . . . France and Italy shine with whiteness, Britain appears 
in a half cleaned-up state after being drenched with soot; its sky seems more 
threatening, and though the leafage and grass and the trees are pleasantly green, 
the stems and twigs are exceedingly black. The white cottages with red tiles 
of France are more beautiful than the dingy brick and dark slate of England.*’ 

There is an interesting statement on p. 538 of what Stanley would have 
done had he been in Gordon’s place in 1884. ** I would have lived, if only to get 
the better of the Mahdi; with joy of striving and fierce delight of thwarting, 
I should have dogged and harassed the Mahdi like Nemesis till I had him down.” 
He would, in short, either have retreated whilst there was time to Berber, or have 
forestalled Emin Pasha by carrying himself and the pick of his garrison in his 
steamers up the Nile to the equatorial regions, whence he would easily have 
got in touch with Great Britain through Uganda. There is also a passage on 
p. 637 which gives his opinion on the trend of the Congo Government since the 
early nineties. 

H. H. Johnston. 


Taxi-BooKH, 

‘ The Oxford Geographies.* Edited by A. J, Herhertson. (Oxford : Clarendon 
Press. 1909.) (a) ‘ The Elementary Geography,* vol. I. * A First Physiography,’ 
By F. D. Herberiaon, u.a. (Pp. 79. 13 lUmtratUms, lOd.) Great care has been 
used in putting the matter into suitable form, and the illustrations are admirably 
chosen. The book should be stimulating to teachers who have to teach young 
children. It is doubtful if it could be put into the hands of children who could not 
already read fluently, for some of the ideas are advanced. The same criticisijjii 
applies to the excellent illustrations, which require an cxaiuination and analysis few 
children would be capable of giving. In the hands of an able kacher, much 
could bo accomplished in prej)aratory forms of schools of the liigher grade. 

(b) The same. Vol. 2. ‘In and about our Islands.’ (Pp. 112. la.) Vol. 8. 
‘Europe.’ (Pp. 111. lllusti'Oitions and Maps, l^.) By the same author. These 
volumes have all the merits of vol. 1, and, with the oxorcises which are essential 
to their successful use, make excellent text-books. One wonders why the structure 
of Euroi)e as a whole receives no separate treatment, since vol. 8 presents the first 
continental study in this series, and would be taken about two years after vol. 1. 
Further, a suggestion that North America be the first continent studied, which 
appears to Ikj made by the arrangemont of the subject-matter in ‘ The Preliminary 
Geography,* is not upheld in this series, which has ap()arently the same source. 

(c) * The Practical Geography.* Part II. By J. F. Unstoad. (Pp.112. 

A very useful collection of exercises of a more advanced kind. The exercises 
devoted to the principal couiitries will serve to give a reality to the statements of 
any text-book, and the suggestive comparative exercises should result in further 
recourse to annually published statistics. For such work a teacher might divide 
a class into groups to deal with different sots of figures relating to a region. The 
results should be gathered up in a general report at which the whole p-lt^an is present. 
Oare should be taken to guard against the exercise being the sole end in view 
instead of illustrating some topic of the geographical course on which the cl a^ s is 
engaged. 



EEVIEWS. 


76 


^Practical Modem G^graphiee.* Macmillan & Go. 1909. (a) * Practical 

Exercises in Geography.* By B. C. WaUis. (2s. 6d.) A useful collection of 
practical exercises and examination questions, with many tables, graphs, diagrams, 
and pictures from which a teacher might well make a selection. The author has 
used the book as it is for a two years’ course, centred apparently round the British 
Isles and the North Atlantic ocean respectively. 

(li) * A Geography of the British Isles.* By A. Morley Davies. (Ss.) Emphasizes 
the importance, as far as possible, 6f. first-hand evidence in the class-room, and 
endeavours to impress the importance of the two natural methods of land division 
by river-basins and by geological formations. The aim is well carried out, and tlio 
book is recommended to teachers interested in such a method, which makes for 
self-reliance on the part of the children. 

‘ A General Geography of tho World.* By Henry B. Evans, b.a. (Blackie & 
Son. 1909. ?p. 414. Index and Appendicea, 3s. GcZ.) A book full of facts 
collected for preparation for examinations. No light task is involved in its compila- 
tion, LUfi it fully needs the amplification the author suggests. 

‘The New Outlook Geography.’ (Harrap ds Co. 1909. Is. Gd.) Book i.. 
How Ptople Live.** By W. G. Brown and G. H. Johnson. The authors have 
endeavoured to frame a first text-book for town schools for boys of nine to eleven. 
The hook might well find a place in such schools, for it is suggestive in method, 
and unsuitable exercises or questions can be omitted, as they are subsidiary to 
the main issue — geography from the human Btand]X)iQt first. 

‘ A Scientific Geography.* Book vii. “ British Empire.** By Ellis W. Heaton, 
li.sa, F.o.s. (Loudon : Balph, Holland & Go. 1909. Pp. 243. 28.net.) .Others 
of this series have already been noticed in the Journal. The arrangement of this, 
the last, volume necessitates much repetition which needs suppression, and it is 
unfortunate that the districts should receive two somewhat ncomplcte treatments, 
for it is not likely to aid the student in the preparation for the examinations for 
which the book is written. Some obvious “ printer’s errors ** have been passed, and 
the treatment of climatic factors is in places not too clear. In the maps and 
^diagrams lies the real merit of the book for examination purposes, and the author 
may have intended the text to merely supplement these. Beferenco to other 
volumes is a doubtful method of treating fundamental principles, and inadequate in 
the case of ** The British Isles,” unless a statement to that effect is included in the 
title. To treat of the British Empire in a volume of this size and type is a most 
difficult undertaking, which the above remarks emphasize without denying a con- 
oidcrablo ability to the attempt. 

' The British Isles. Practical and Economic Geography. By G. A. Wood, ii.a., 
F.G.s. (London: The Normal Press. 1909. Is. 6d. net.) This book is a 
summary of statistics and geographical facts for examination purposes. The 
diagrams and maiis are devised to this end. Some revision is needed, particu- 
larly in the section dealing with railways. Much information is compressed within 
a small compass. 

* Africa and Australia.’ By Miss J. B. Beynolds. (A. & G. Black. Pp. 128. 
81 fifaps. Diagrams^ and Illnetraiione. 2s.) Tho text is clear, and with the 
illustrations gives a concise account, based upon good methods of classificatioD, of 
the subject-matter. It should be most useful as a first text-book leading to a 
comparison of these two southern land masses where it applies. 

F. G. A. 

*A Modem Geography for Irish Intermediate Schools.’ By J. H. Gousins. 
(Dublin: Maunsell. 1909. Pp.xiv., 168. MapBa^ndDwgrama. Is.Gd.) This is a 
geography of the world, but, being designed for Irish ases, it deals with ti^t country 
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in Mnne dttAil, In style it is pleasantly free from the oppressiveness charaoteristio 
of many school geographies, and, while possessixig no distinguishing features, its ' 
matter seems sound and well arranged. The sketch-maps and diagrams are of poor 
appearance, and some are almost too rough and generalised to be of value. 

* A Bystematio Geography of the British Isles.’ By G. W. Webb. (London : 
Methuen. 1909. Pp. viii., 94. Maps and Diagrams, Is.) This is the first 
volume of a series of five which is to cover the whole world. Its aim is “ to present 
in a clear and logical manner the salient points in the geography of the British 
Lties.” It does so in a rather formal and tabular manner, which could hardly but 
repd the student if he were dependent on this volume alone ; but if read in con- 
junction with other branches of geographical study of greater natural interest, it 
should prove useful. 

* By Boad and River.’ By E. M. Wilmot-Buxton. (London : Methuen. 1909. 
Pp. viii., 154. Maps and Illustrations, 2s.) In view of the title, the sub-title of 
this book is somewhat unexpected— * A Descriptive Geography of the British Isles.* 
It is an attempt, and should be a successful attempt, to render geography palatable 
by gtdding the learner on imaginary journeys through his own land. The use of 
such a method withm so small a compass makes the text somewhat sketchy,” but 
all the information given is worth having. The maps are above the average. 

'A Scientific Geography. Book vi. Asia.’ By Ellis W. Heaton. (London: 
Ralph, Holland. 1909. Pp. 148. Maps and Diagrams, Is. 6tf.) We have here 
another volume of concentrated geographical teaching, but the author fortunately 
does not err in the direction of tabulation or other forbidding features which are 
commeu in such works. His style ought not to fail to interest the student, and the 
information contained in the volume is comprehensive. An index is lacking. 

0. J. R. H. 


THE MONTHLY RECORD. 

EUROPE. » 

The Purpose of l>eneholes.~The Rev. J. W. Hayes contributes a lengthy article 
to the Journal of the Royal Anthropological Imtiiate (vol 89, p. 44, 1909) on the 
subject of deneholes in the home counties and elsewhere, and considers the evidence 
in support of the large number of theories that have been advanced to account for 
their existence. The etymology of the word dene ” indicates its derivation from an 
Anglo-Saxon word signifying a depression, cave, den, or hole, ” dene ” being used 
with ” hole,” as a double name, in the same way as ** river ” is used with ” Avon ” 
and ** Ouse,” both of which words ngnify river or running water. Of ten theories 
concerning the purposes of deneholes struggling for recognition there is only one, 
according to Mr. Hayes, which satisfies the laws of evidence, and that is that these 
excavations are simply ” chalk pits,” ** chalk wells,” or ” chalk quarries,” and not 
granaries, hiding-places, burial-places, etc. The fact of chalk being dug for, often 
through 60 feet of superimposed strata, instead of being quarried at the surface in 
chalky districts, need cause no wonder, inasmuch as surface chalk is impure and 
unfit for building-blocks or for making lime, whereas good block chalk in a Atmatk 
pure condition is best obtained under great masses of sand, such as are found at 
Hangman’s Wood, Abbey Wood, Bexley, Swanscombe, Purfieet Hill, and various 
other places. As for the Ghudehurst caves, they may be old, but there is nothing 
to favour the view of their mysterious origin. They are simply old chalk workings, 
'ilie evidence of men who have worked in the oaves goes to show that half a 
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oontury ago chalk waa still estcnsiTely obtained from these workings, and used by 
farmers as a dressing or manure for poor soils in the days when manure was scaroer 
than now, and the demand for dialk dressing proportionately greater. 

VaTl^tiOB of tho Bhono.-'An article by P. FrAson in the BtdleHn de la 
SoeiStd de Giographie de Lyon (2* S^ie, 1009) discusses the question of the nsTiga- 
tion of the Bhone and the project of a lateral canal. Admitting the desirability of 
an increase in the ways of communication in the Bhone valley, the writer does not 
look for a revolution in the economics of France from its realization. Comparing, 
too, the costs and'servioes of water- and rail-way respectively, he decidedly prefeie 
the latter, and notes methods of utilizing the Bhone, independent of navigation. 
Since the latter half of last century, the Rhone is oue of the best navigable high- 
ways of Europe. Whereas it has almost always a minimum depth of 4*6 feet, the 
Elbe has this for 200 days, the Vistula for 166, the Oder for 127 only. The total 
tonnage floated by the Rhone amounts to 300,000 os against 440,000, exclusive of 
coals, circulating in the waterways between the English channel, the Belgian canals, 
and PftjiB. The volume of the Rhone-borne trade can never, however, by any 
engineering application, compete with that of the Bhine-bome trade, seeing the 
agricultural valley of the Bhone is not to be transformed into an industrial valley. 
The rivalry of Gefloa is not due to its better communications. The St. Gotthard 
tunnel wrested much trade from Marseilles, and now the St. Gotthard, in turn, is 
suffering from the competition of the Simplon. A tendency to shift eastwards is 
notable in the current of international traffic. Genoa and Brindisi are in their turn 
threatened by Saloniki. Busied with the advancement of her communications 
with Macedonia, Austria-Hungary recognizes how the improvement of this port 
uould attract to its lines the traffic of Central Europe. The north of France should 
gain from the opening of the Simplon ; its more westeriy position, as compared with 
the St. Goithaid, gives France the opportunity of recovering pert of the merchandise 
and passengers lately diverted elsewhere. 

A Morphological Study in Wurttemberg.— A recent issue of the For- 
8ch ungen zur Deutechen Landes- und Volkshunde (IB, Heft 4) presents an interest- 
Ihg study of the physical development of the step-landscape, by which the Swabian 
Alb falls in #north- westerly direction towards the basin of the Neckar in Wflrttem- 
berg. It is shown that, according to the now accepted ideas, this, like other step- 
landscapes, has been formed out of an original peneplain by the action of running 
water. The various stages in the development of the existing river-system are 
clearly traced by the author, who uses the terminology of Prof. W. M. Davis, and 
illustrates the processes by block diagrams such as have been used with so much 
effect by the latter writer, as well as by a map giving a diagrammatic view of 
the succession of steps. Various modifleations of the drainage have taken place 
in the course of ages. The original consequent streams had a slope from north to 
south, cutting through the escarpments of the Lias and the White Jura formed by 
the action of their subsequent tributaries. Down to the deposit of the diluvium 
the district was drained by the Eocher and Jagst (now tributaries of the Heckar) 
towards the Danube, the water-parting coinciding roughly with the escarpment 
of the Eeuper, the most northern of the three steps. Later, as a result of tectonic 
disturbances and the lowering of the base-level of erorion on the lower Neckar, a 
series of stream captures took place, the Jagst flrst overflowing into the Hohenlohe 
plain, while the Rems, Murr, Eocher, and Btihler were also in time diverted towards 
the Neckar. The old sub^ueot valleys are thus now drained in an inverse 
direction, and the map clearly shows how many of the minor tributary valleys, 
which have retained their primitive diiection, point backwards towards the sources 
of the larger streams. 
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Tbib Diiaittr to the Yon Ejiabol Expedition in looland, July, 1907.-- 

The tnglc disappearance of Prof, von Knebel and his companion Budloff, during 
an expedition to the ^ skja volcano in Iceland (Jouma^^ vol. 80 , p. 436) is still 
more or less of a mystery, but an attempt is made by Herr Krebs (Deutsche Bund^ 
sehau fO/r Geographic, vol. 81 , part 12) to account for it as the result of a catastrophe 
brought about by seismic-volcanic disturbance. The writer points out that a world- 
shaking earthquake of some magnitude was recorded at European seismological 
stations on the very day (July 10) on which the disaster occurred. The area of 
maximum shock is placed somewhere in the region of the Philippine islands, and it 
is pointed out as a remarkable fact that in March, 1875, simultaneously with the 
greatest eruption of Askja known within historic times (an explosion comparable to 
that of Krakatau in 1883), a large area, also lying almost antipodal to Iceland, was 
similarly affected by severe seismic and volcanic disturbances. The neighbourhood 
of Iceland is, in fact, known to have been specially liable to such disturbances in 
July, 1907, for only two days before the catastrophe of the 10th the cable to 
Iceland had been broken — for the first time, apparently, since it had been laid down. 
The suggestion therefore is that, as a result of some seismic or volcanic disturbance, 
a landslip occurred on the precipitous shores of the Askja lake, by which the two 
Gterman travellers (known to have been then navigating the lake) were over- 
whelmed. A similar explanation, though not based on the same line of reasoning, 
was suggested by Herr Erkes, the geologist who visited the scene of the disaster 
in 1908. 

Hydrological Eesearcll in Italy.— An iini)ortant organization for the 
. collection and utilization of hydrological observations has lately been set on foot 
in Northern Italy, with Venice as its headquarters. By an Act passed on May 5, 
1907, a ei)ecial oflice was constituted, under tlio title “Magistrate alle Acque,'* 
with the task of generally supervising the waters of North-Eastern Italy and 
regulating them in the interests of forestry, hydraulic works, harbours, etc. The 
area under its control embraces the whole Venetian territory with a portion of the 
adjoining province of Mantua in Lombardy. The hydrological conditions within 
this area are somewhat exceptional, by reason of the torrential character of the 
rivers, which, descending rapidly from the mountains to the plaib, being fed 
by a copious rainfall, and posseBslng no natural basins to regularize their flow, 
occasion frequent and disastrous floods. In order to create the organization neces- 
sary to carry out the proposed task, an “Ufllcio Idrografico'’ was formed, and this 
issued its first annual report during 1909. The first step was the creation of five 
separate “services,” dealing respectively with meteorology, rainfall observations, 
hydrometry, the prevision of floods, and tide-observations. The meteorological 
observatories already existing within the area have come into line with the new 
organization, and a scheme has been prepared for the correlation and systema- 
tization of the obseivations made throughout the area, under the direction of the 
observatory of the Patriarchal Seminary at Venice. Complete rainfall observations 
being of special importance for the objects in view, no fewer than 290 places have 
been selected as observing stations, the average distrihution being at the rate of 
one to every 90 square kilometres of surface — a mean density which is certainly 
one of the highest in Europe. This is rendered advisable by the special conditions 
and the great variations of rainfall within the area dealt with. The hydrometric 
service will extend and systematize the measurements made in the past on various 
rivers, and three classes of observing stations will he maintained, according as the 
object is the prevision or regulation of floods, or merely the supply of a regular 
hydrometric record. Lastly, the Tidal Service will take over all the instruments 
and other equipment of the organization lately started by the llcsle Istituto Veneto 
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for the study of the lagoon of Yenioe (of. Journal^ vol. 87 , p. 298), and will carry 
on a series of tidal ohseirations, both on the outer coast and within the TsriouB 
lagoons. The work thus undertaken will be of great practical importance, and it 
is to be wished that the excellent example thus set might be widely followed. 

mioA. 

Terrettrial Befraotion at Alexandria.— In the Cairo Scientific Journal 
Mr. C. Xydifi gives the results of tn^asurements upon terrestrial (atmospheric) 
refraction made by him at Ibrahimia. The measurements were obtained by making 
observations of the dip of the horizon from the terraoe of his house, which is distant 
from the seashore 205 metres on the north and 320 on the west, the greater part 
of the line of sight thus lying over the sea. The altitude of the theodolite used 
was 20'68 metres, and the distance of the horizon thus approximately 17*5 kilo- 
metres. The range of tlio tide at Ibrahimia is about 60 centimetres, and this 
necessitates a correction of the calculated dip of the horizon for the tidal effect ol 
t being assumed that tne rise of the tide on the open sea is the same a^ on 
the seashore. The true dip is given by the formula — 

Dtnie = cosec 1" (2A/R)4 

Inhere D is the dip of the true horizon in seconds, h the altitude above the level of 
the sea, R the radius of curvature of the meridian for latitude 31*^ 13', which is 
6,352,300 metres with Clarke’s figure of the Eaith. The apparent horizon is 
approximately represented by the formula— 

Dapp. = cosoc 1" p7/(l-A-VR]* 

wlu're h is the coefficient of refraction. From the measured dip of the horizon the 
value of Ir is derived, since all the other quantities are known. The following 
conclusions are drawn by Mr. Xydis from observations carried out in October, 
November, December, and January: (1) k is an almost constant quantity from 
8 ui 0 a.m. to 4 or 5 p.m. ; (2) the refraction is practically the same, so far as the 
dbservations go, in both the observed directions (north and west) ; (3) A*, which is 
usually poaitiwe, is at Ibrahimia in many cases negative, signifying that the line of 
sight IS made convex downwards by the refractive action of the air. The usual 
of k was about 0*08, but during the khamsin days in February and March its value 
ranged from 0*40 to 0*58, represented by dips from 6' 46" to 5' 5". Mr. Xydis 
explains the small dips on khamsin days by the fact that on such occasions the air 
lu contact with the sea is cooler — ^making the curve of the ray of light flatter than 
is usually the case. On five occasions a dip of the horizon of about 8' 25" at 1 p«m. 
was followed by either strong north-west wind or khamsin. In Egypt the refrac- 
tion varies more than in European countries, and the physical explanation of the 
variability of k, found by Mr. Xydis, is to be sought in the rapid variation of 
the temperature gradient in the lowest strata of the atmosphere through whioh the 
line of Bight passes. 

Ptolemy’s Knowledge of West AMca. — ^We have received from Captain 
R. Avelot the reprint of a paper contributed by him to the Bulletin de Oeoffraphie 
Jithforique et Descriptive (Nos. 1 and 2, 1908), under the title " L’Afrique Occi- 
dentale an temps des Antonins ” (Paris, 1909). The writer justifies yet another 
disquisition on Ptolemy’s geography on the ground that recent research in the 
Western Sudan, especUlly that of Lieut. Desplagnes as set forth in his book 
* Le Plateau Central Nigdrien ’ (cf. Journal^ vol. 80, p. 550), has for the first time 
supplied the necessary facts in regard to the region in question. He holds that there 
is ground for believing that the knowledge of the countries south of the Atlas 
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poiMiMd by tbA Bomans in the time of the Antonines was far more extensive than 
has sometimes been supposed, such knowledge being gained, not directly, but. 
thrmigh the intermediary of e^ightened natives. He examines in turn Ptolemy’s 
nomenolature of the ooast-line and the interior, and his accounts of the tribes 
of West Africa, endeavouring in each case to explain his statements by the aid 
of existing knowledge. The result is, in his view, to prove that the acquaintance 
of the Romans with West African geography and ethnology extended as far as 
a line running approximately from Sherbro island on the Atlantic to Say on the 
Niger. It cannot be denied that the identifications are generally such as to win 
confidence, ■■‘nd that a satisfactory agreement seems capable of being made out 
between Ptolemy’s statemeats and the reality. Captain Avelot wisely abstains 
from basing arguments on mere similarity of names, though such similarity is often 
used as an additional support of conclusions arrived at on independent grounds. 
Thus the Darad (identified by G. Muller with the Draa) coincides, according to 
Captain Avelot*s scheme, with the Senegal, and it is pointed out that the Wolofs of 
the present day know this river as the Ddar. Of other names mentioned in con- 
nection with the coast. Cape Arsinarion is Cape Verde, the Nia^ the Gambia (a 
hill at the source of which is still known as Nia-kwa — “ head of the Nia ”), and 
so on. As regards the interior, the much-discussed question of the Nigir and its 
branches receives a new solution, its upper course being identified with an old 
drainage system now buried under the sands of the Sahara, but which is held 
to have formerly descended from the western Adrar towards the lacustrine basin 
of the Niger west of Timbuktu. Of the three great nations mentioned by Ptolemy 
in the northern part of the region, the Black Getulians ” were a branch of the 
Berbers of the west, ** black’* signifying merely that they belonged to the con- 
federacy of which black was the national colour. The ** Bed Ethiopians ” may 
well have been the Fulas, as has been generally thought, though the confederacy 
of the Beds included a great number of tribes. The “Ethiopians of the Nigir” 
(not black Ethiopians, which would have been a tautology) are considered to have 
been a congeries of Mandingo tribes. In accordance with these conclusions, 
Captain Avelot supposes that, except on the coast, where the Berbers reaped 
down to the Senegal, the Negro domain extended much further uortl{ in Ptolemy’s 
time than at the present day. 

A Beareh for the Bushman’s Paradise,” German South-West Africa. 

—A miner piece of exploration of an interesting character was performed last 
February by Lieut. Trenk, who, encouraged by the favourable rainfall, set out 
from Sesrim (in the valley of the Tsaukhab, south of the Ehuiseb) in search 
of the reported vley of Sossus, with which has been connected the legend of a 
“Bushmen’s Paradise” in this part of the country {Deutsches Kolonialblatt^ 
September 1, 1909). All attempts to reach Sossus had previously failed. The route 
led west down the dry valley of the Tsaukhab, which, after traversing a narrow 
gorge with perpendicular sides, widened out somewhat, and entered the belt of 
sand-dunes which here run regularly from north-west to south-east. The valley 
must once have been well covered by trees, which (now dead, except in the actual 
bed of the river) occupy most of its width for over 20 miles from Sesrim. Grass 
continued to occupy the river-bed for some miles further, but vegetation then 
entirely ceased until, on reaching Sossus, a number of green irees and bushes were 
found to cover the western side of a large vley, beyond which the river’s course 
was entirely blocked by dunes. No water was to be seen, the bushmen fetching 
their supply from a point 12 miles up the river, or obtaining the necessary liquid 
from the succulent Nara plant (of. Jowrwkl, vol. 82, p. 386). Between the dunes, 
the valley of the Tsaukhab is formed of the hard stony ground known as “ Namib.” 
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AXSBIOA. ' 

Captain Bender's Expedition In the Canadian Aretio Arehipelafo.— 

We have received a copy of the CUiten of Ottawa, October 18, 1909, oonteioing 
the account of Oaptain Bernier’s entertainment at luncheon by the Oanadian Club on 
October 16, after his return from his northern voyage. From this it appears that 
the Arctic (formerly the Oausn) wintered on the coast of Melville island, which 
Captain Bernier described as a beautiful island, with thousands of musk-ox and 
reindeer, as well as wolves, foxes, and some bears and seals. The climate was 
wonderfully dry, and from April to July there was abundance of grass and flowers. 
He took the Arctic some 10 miles farther, and then saw open water for another 
20 miles, so that it would have been perfectly feasible to oom|dete the north-west 
passage once more. The records left by Sir Edward Parry were found and brought 
back, as was also a pole used by Sir John Franklin. McClure’s depdt was. found 
despoiled of everything except some pieces of canvas and some coal. Formal 
poHscssisIlof the whole archipelago, from 60^ to 141^ W., and up to 90^ N., was 
taken, and this was recorded on a copper plate erected at the winter harbour on 
Melville island. Sir Wilfrid Laurier, who was present at the luncheon, expressed 
the hope that Captain Bernier would be ready to start again in 1910 with the same 
ship and crew, and promised that a free band would be given him to go to whatever 
latitude he foimd possible. 

Lake Hamparts in Minnesota*— We referred, in tbe Journal for August, 
1008 (vol. 89, p. 390), to Prof. Gilbert’s dipcussion of the ramparts on lake-ehores 
formed by the action of ice in pushing up the stones, etc., from tbe outer portion of 
(be bottom. Attention has since been called, in a paper by Mr. B. F. Griggs in 
the American Journal of Science (May, 1909), to the frequent occurrence in 
Western Minnesota of lakes cut up into two or more portions 1^ similar ramparts, 
fonning long narrow barriers, sometimes extending from shore to shore. Beasons 
are given for believing that such barriers can have been formed by no other agent 
than ice, though it is allowed that its action can hardly have come into play unless 
there were shallow places in the beginning. Where lakes of large size have been 
divided by sucls barriers, the original irregularities may have been caused by lines 
of moraine crossing them. In many cases the barriers merely cut off small ponds 
or swamps by forming across shallow bays, and these can be accounted for by ice- 
action alone. Thus the final result is to accelerate the filling up the lake by the 
growth of vegetation in the shallow water, though primarily the tendency of 
thr ice-pressure is to clean out the advancing vegetation and pile up steep banks. 
The remarkable character of the barriers desoribed is well shown by photographs. 

The Mapping of Colomhia* — ^We have been favoured with the copy of a 
communication received at the Foreign Office, relating to the recent establishment 
of an ** OfiQce of Longitudes ” at Bogota. The office, which was created by Law 
No. ilO, of 1909, dated October 11, and is placed under the Ministry of Foreign 
Affairs, is described as scientific centre for the systematic and progressive 
improvement of the general map of the Bepublic.” It is provided that tbe National 
Astronomical Observatory shall give its assistance in connection with meridians 
which can be obtained by telegraph, in order that these may be referred to the 
meridian of the Observatory; the free use of the telegraph being accorded for this 
purpose. The instruments and other apparatus used by the Venezuelan Boundaiy 
Commission are to be handed over for the use of the new office. This new departure 
is a welcome step towards the provision of a trustworthy map of Colombia. 


No. I— Januaet, 1910.] 
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AVmAXJLSXA m PAOZYIO IlLAnA 

Soundingf by the ‘'Planet ” in the Weitem Faoiflo.— The work of the' 
German Survey ship Planed has been continued during 1909, and besides the 
soundings in the neighbourhood of Bougainville referred to in the JowrwjiX for July 
last (vol. 34, p. 91), various other series have been obtained in the portion of the 
Western Pacific adjoining the German possessions in that region {Awnahn der 
Hydrographies 1909, Heft 8). Another sounding of over 6000 metres was obtained 
to the west of Bougainville, but as a jiart of the sounding-line, with the instrument 
attached, was lost, the exact depth was not ascertained. A number of soundings 
east of the Solomon islands show that the depth here is comparatively small, though 
the existence of a deeper channel of about 3000 metros between the islands and the 
reefs to the east seems established. The slight depths between the islands seem to 
point to their former connection, a state of things which contrasts with that in some 
of the Pacific groups, e.y. the Marshall islands. Among the later soundings was one 
of 7406 metres only 20 nautical miles to the south of New Pomerania (New Britain). 
This seems to confirm the existence of a very deep trough running from the west 
coast of Bougainville towards the south coast of New Pomerania. 

The Bftin&ll of New Caledonia. — ^The above subject is dealt with in a 
pamphlet by Messrs. T. Mialaret and A. Fraysse, entitled * Contribution k L’^tude 
du Olimat de la Nouvolle-Galedonie * (La Pluie de 1903 k 1908). It is regret- 
table that meteorological observations for a long series of years (1860-1903) only 
exist for one station in the island, namely Noumea, inasmuch as differences of 
altitude and ex|')osure cause considerable local variation of climate. So far as can 
bo Judged from five-year observations, there is much more rain on the east coast 
of the island than on the west. At Noumea the rainy season begins about January, 
when the sun, alter having reached its most southerly declination in December, 
again becomes vertical over the island, but, as in many tropical countries, there are 
large variations of rainfall from year to year. Torrential rainfalls are, as might be 
expected, of somewhat frei^ucnt occurrence, and the heaviest fall in twenty-four 
hours at Noumea occurred on April 5, 1872, when 242*5 millimetres (9*5 inches) 
fell during a tempest. Although there is great mineral wealth Caledonia, the 
prosperity of the colony must depend mainly upon agriculture, to which the warm 
climate, without extremes of temperature, and abundant rainfall, averaging about 
a metre (40 inches) a year, is eminently favourable. As is the case, however, with 
many of the Pacific islands, especially those parts of them sheltered by mountains 
from the action of trade winds, New Caledonia is liable to periods of drought which 
are very prejudicial to the interests of agriculture. The island of Hawai near the 
northern tropic is nearly symmetrically situated with regard to New Caledonia 
near the southern tro])ic, and although the rainfall is less than in New Caledonia, 
the effects of drought have been neutralized by a successful system of irrigation. 
Authorities consider that natural conditions favour irrigation work in New Cale- 
donia also, and that it is a question of money whether the work can be undertaken. 

POLAB BSaiOHA 

Honour to Commander Peary: Beport on his Observations— At the 

meeting of the National Geographic Society of Washington on December 15, a 
medal was awarded to Commander Peary for his attainment of the North Pole, and 
also a medal to Captain Bartlett, who, it will be remembered, accompanied him as 
far as 88'’ N. lat. The following Beport of the Sub-Committee of the Besearch 
Committee of the National Geographic Society, on the Peary Expedition, has been 
forwarded to the Council by the S^retary of that Society : ** The Sub-Committee 
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to which was referred the task of examining the records of Oommander Peary 
in eiidenoe of bis havicg reached the North Pole beg to report that they have 
completed their task. Oommander Peary has submitted to this 8ub^Oommittee 
his original journal and records of obserrations, together with all of his instruments 
and apparatus and certain of the most important of the scientlfto results of hie 
expedition. These have been carefully examined by your Sub-Oommittee, and they 
are unanimously of the opinion thatlOommander Pevy reached the North Pole on 
April 6, 1909. They also feel wasraUted in stating that the organization, planning, 
and management of the expedition, its complete success and its scientific results, 
reflect the greatest credit on the ability of Commander Bobert E. Peary, and render 
him worthy of the highest honours that the National Geogn^hic Society can bestow 
upon him.—HENBY Gavnett, 0. M. Ohebteb, O. H. Tittmakn, Sub-Committee, 
Research Committee.” 

Captain Soott'f Antarctic B^pcdition. — ^We are pleased to learn that 
])rogroBB continues to be made with the organization of Captain Scott's proposed 
Soutii Polar Expedition. Dr. A. E. Wilson will once more accompany bis old 
coinnilDder, occupying the position of chief of the scientific staff, with the B|)eoial 
roh of zoologist and artist. Among the three geologists who will, it is hoped, take 
])art in the expedition is Dr. J. Mackintosh Bell, whose excellent work both on the 
Canadian Geological Survey and, more recently, as Director of the Geological 
Survey of New Zealand, is well known. Dr. Bell has volunteered his services, 
and will accompany the expedition if he obtains the necessary leave. Of the two 
physicists, one will be Dr. R. Simpson, of the Indian Survey Department, who is 
now on his way to England from India. Biology will be looked after by two if 
not three experts (who will he chosen for the special reference to their knowledge 
of marine biology), while a second doctor will share with Dr, Wilson the medical 
care of the party, besides undertaking research in botany and bacteriology. Another 
member of the expedition will bo Mr. C. H. Meares, the late Mr. Brooke’s com- 
panion during a part of his journeys in Western China (cf. Mr. Meares’ article in 
the December number, p. 614). He will shortly* leave England for Eastern Siberia 
in order to collect the necessary ponies and dogs, which will be sent from Yladivostok 
uid Kobe ^ New Zealand, where Mr. Meares will himself join the expedition. 
Captain Scott gave up bis work at the Admiralty early in December in order to 
devote his whole time to the expedition. Minor work on the Tcrrcb Nova has 
already been begun, and a motor sledge of improved pattern is being constructed. 

MATHSMATIOAL AND PHYSICAL OE08BAFEY. 

EYaporation over Lakes and Eeservoirs.— In the year 1907 there was 
carried out, in the neighbourhood of the Salton sea in Southern California and else- 
where in that region, an extensive research into the laws controUing the rate of 
evaporation in the open air .'over large lakes and reservoirs, with a view to arriving at 
some mathematical formula which should approximately represent the general law of 
evaporation. The U.S. Weather Bureau, the U.S. Beclamation Service, and the 
Water Resources Branches of the Geological Survey, co-operated to organic a 
simultaneous series of observations on the same plan at various places in the United 
States. Prof. Bigelow, who paid a visit of inspection to the observing stations, has 
set forth the results of the investigation in the Annual Summary of the Monthly 
Weather Review for 1908. Evaporation pans were used, together with such meteoro- 
logical instruments like thermometers and psychrometerB as the obsorvationB 
required, in three types of location, namely, a large water area, an irrigated field, 
and a dry area away from natural water or iriigated ground. Ab the result of 

o 2 
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exteiuiTe oompatations upon the oheerrations, it was decided to continue the 
WBo arohee with the aid of the following formula r— 

Eo = a, X 0100 • ^(1 + Aw) 

Cd 08 

where Eo = the observed amount of evaiioratioD per given time, 

— = expression for the vapour-pressure gradient, 

®cl 

~ SB rate of change of vapour-pressure in saturated condition, with 
. temperature, 

(1 + Au;) = complication introduced by wind, w being the wind velocity, 

and Od = a coefficient containing thermodynamic constants, the evaporation 
interval of time, and some unknown function representing some 
physical process like diffusion which may influence the phenome- 
non of evaporation. 

All these terms are determined by direct instrumental observation except the 
coefficient Odi which can be secured, however, by a few days of observation at a 
given station. The coefficient Cd, which is, as intimated above, a variable, is simply 
F 

the expression Bo being, as aforesaid, the amount of evaporation for 

a given interval, the computed or theoretical evaporation for the temperature 
conditions of the atmosphere per given time, and Ej Aw the wind effect ; and its 
value is required to be established in many localities in order that a general 
evaporation formula, applicable under all conditions, may be arrived at. A 
knowledge of the Cd coefficient is extremely useful, as by it the amount of 
evaporation can be followed from the meteorological data more accurately than from 
the pan measurements, subject to all sorts of disturbing conditions. 

Obsenrations on Evaporation in the Ailantio Ooean.~Dr. Rudolf Lutgens, 
of Hamburg, has given in the Annalen der Hydrographie und Maritiinen Meteorologie 
for 1909 (pp. 146-163) an account of scientifle observations made during a voyage 
to the South Atlantic in 1908 {Journal^ vol. 82, p. 536). The four-masted barque*^ 
Pangani left Hamburg on September 12, and reached Valparaiso on £;ecember 15. 
The chief investigations carried out on board were those connected with evaporation 
and salinity, especially the former. The evai)oration from the surface of the sea 
was obtained by the indirect method of determining the increase of salinity or salt- 
concentration of a quantity of sea-water placed in a vessel exposed to the air, the 
column of water evaporated being then easily obtained by calculation. Between 
lats. 40^ N. and S., the mean 24-hourly amount of evaporation was 6*7 millimetres* 
but north and south of this zone only 3*2 millimetres. The maximum evaporation 
observed was in the IVade Wind regions in about 30° N. and 20° S., where it 
amounted to 7 or 8 millimetres. In the equatorial calm-belt the evaporation fell to 
about 4 millimetres, a fact easily accounted for by the high relative humidity of 
the air, the absence of wind, and the frequent cloudiness of the sky. The minimum 
daily evaporation of 2 millimetres was o^erved in the neighbourhood of Gape Horn, 
where the low temperature of air and water is clearly the cause of the small evapora- 
tion. After air and water temperature, a comparison of curves shows that wind is 
the most important factor inBueucing the rate of evaporation, but that the relative 
humidity of the air, as well as direct sunshine, also play, as one would expect, an 
important part. Both wind and sunshine, however, act by influencing the relative 
humidity of the air, the former by preventing saturation at a particular spot, the 
latter by rainng the temperature of sea and the superincumbent air, which thus can 
take up more water-vapour. It is noteworthy in this connection that Dr. Mill’s 
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evapoiaticm experiments, conducted in a comparatiyely confined space at Camden 
Square, N.W., fail to show the relation between wind and evapoiation. Since the 
amount of evaporation increases with the size of the eyaporating vesseJ, it is im- 
portant for comparative purposes to employ ah evaporimeter of standard size. On 
board the Pangani the capacity was 2400 cubic centimetres, and an addition of 
20 per cent, to the values obtain^ was considered by Dr. Ldtgens to give an approxi- 
mation to the actual evaporation over the surface of the ocean. 


Human Migrations. — Prof. Q. F. Scott-Elhot, in a paper contributed to the 
Transactianf of the Dun^riea and Galloway Nalurai BUdofy amd AntiquaHaii 
Society^ gives a brief sketch of the course of human migrations, prehistoric 
and historic. Here reference is possible to only one or two of the indicated 
lines of migration. As in historic times the herdsmen of the Asiatic steppes, 
press ns northwards, forced other peoples towards Bering strait, so in prehistoric 
times must the Eskimo, driven into Asia’s north-east comer, have been forced 
by them across the strait to the land looming in the distance. Next followed the 
ancestors of the American Indians, pressing the Eskimo into their present fast- 
nesses. The main stream of new immigration, peopling the coast down to San 
Francisco, sent offshoots up the salmon rivers. Grossing the Bockies, these descended 
to live by hunting on the prairies. Growing more numerous, elans next pushed 
south by way of Mexico, Bogotd, and Peru, the old Inca highway crossing by 
Tucuman to Paraguay and the pampas. Hunting communities of superior vigour 
growing up in these pastures forced the Yagban into the south-west of Tierra del 
Fuego. The jungle-forests of the Amazon, Gran Ohaco, etc., are still the refuge 
of a miserable residuum. But how account for the flourishing states of ancient 
Mexico, Bogotd, and Pera, intersected by post-roads, irrigated from canals, glorified 
by temples? Had Asia any hand in such civilization? Attention is drawn to 
the similarity between the civilization of ancient China and that of ancient Peru, 
between the skull of the seml-civilized American and that of the Mongol (the 
Kurasiwo drift and Californian current might, it is suggested, bear Chinese and 
Japanese ships to American shores). Asia is taken as the starting-point of the 
South sea migrations. The Malay Mongol is tracked south-westwards. The Hovas 
of Madagascar, e.y., are Malay immigrants of only three to four thousand years ago. 
Other migratory tracks include the line of the Siberian railway and that of the 
f^'ape-Gairo railway, with a western divergence at Khartum. 


MEETINGS OF THE ROYAL GEOGRAPHICAL SOCIETY, 
SESSION 1909-1910. 

Firei Meeting^ November 8, 1909. — ^Major Leonard Darwin, President, 

in the Chair. 

Eleotionb. — Lieut, Willoughby Clive Gareia {EampMre Regiment); Glynne 
G, Griffith-Williama ; Guptain Ronald Macde^M Heath; Jme Herbert; Lieut. 
John Meredith Holton (Suaaex Regiment) ; William M, Ring ; Maurice Macmillan / 
Major Oawald C, Williamaon, R,A. 

The paper read was 

“ Journeys in Bhutan.” By J. Claude White, o.i.b. 




86' MUTINOS OF BOTAL GEOGBAPHIOAL SOOIETT, SESSION 1909-19J0. 

Second Meeting^ Noeemher 15, 1909. — ^Major Leonard Darwin, ProBident, 

in the Chair. 

Elbotions . — Reginald Ahroyd; Rev, Joaqoh George Aldridge i Ren. Edward 
Arthur Aldridge ; Fred. W. Amhroee; Lieut.-^Colonel Arthur Fred. Appleton i 
Stephen Armitagt^ BA..; Charles Robert J. Atkin-Sioan, M.D.; Leon Aubert, 
R.A. ; Frederick Robert Bader ; Lindon Wallace Bates^ C.E. ; Walter Remington 
Baleson; Reginald Beddington; Hugh Massy Birch; J. Blum; Captain John 
Boie (Kin^s Own Regiment); William Brettle; George Matthew Bridges; Rev. 
Auguetue Briggs ; Major Archie Stewart Buckle ^ R.A. ; Thomas Carson ; Douglas 
Carruthers; Edwin Herbert Cartwright; Jtdius Chambers; Captain J. R. 
Clarke (Norfolk Regiment) ; N. C. Cockbvm ; Robert E. Crane; J. P. Cromendin; 
Theophilus Clive Dories; Lieut. A. J. A. Douglas; St. Vincent Bowen Down; 
Lieut. W, D. Downes (Royal Sussex Regiment); James Alexander Duncan; 
Arthur Raddiffe Dugmore; Alexander Henderson Dunsmure; Frank Edgar; 
James Huston Edgar ; Henry Gardiner Ferguson ; George Vines Forrest ; 
William Melville Foster ; Hugh Moreton Frewen ; Sydney Game ; Lieut. C. H. 
Gay 9 R.G.A.; Alfred Hamilton Grants C.LE.; J. H. Grieve; Arthur Groves; 
G. A. Hancock; Daniel Hanbury ; Captain F. Hardy {Coldstream Guards); 
Captain F, de W. Harman (Norfolk Regiment) ; Robert Hawxhurst ; George Evan 
Hesketh, M.A. ; Edbert Ansgar Hewett ; Paxton Ilihhen^ M.A. ; Captain C. C. H. 
Hogg^ R.E. ; William Hopkins ; F. W, Leicester Hulk ; Lieut. John Meredith Hulton 
(Svxscx Regiment); Lyman Ward B. Jackman; Maoi S. Jacobson; Lieut. E, 
Gaies-Jamest R.N.R,; Arthur Maxson Kilby, M.A.; F. R. A. N. Knollys; 
Walter Russell Lamhuth, M.A D.D. ; Jerome Landfield ; Arthur Hyde Lay ; 
T. H. Lawrence ; George Gerard Longden ; S. M. Lowenstein ; Captain Edward 
Maitland Maitland (Essex Regiment); Major-General Sir Hu^ McCalmonf, 
K.C.B,, G.V.O.; William James Thomas Mardon; Captain C. M, Marris; 
J. Graham de G. Martyr; Pe Maung ; Major James Austin Meldon (Royal 
Dublin Fusiliers); Sid. Mitter (Rai Bahadur) ; Maung Mya^; Francis Edward 
Norris; John Berwick Orgill; Riv. Harry Owen; Leonard Edgar Palmer; 
Lieut.-Colonel G. W. 8. Potterson (Garrison Artillery); Laurbnee Richard 
Phillips; Somerset Playne; John Horton Pope, C.E. ; John Richard Preece, 
C.M.G.; Colonel M. H, Purcfll; Earl of Ranfurley, G.C.M.G.; Lieut.-Coloncl 
Crompton Roberts; Fred Russell Roberts; Colonel William Howland Roberts, 
M.D.; Sir John Rodger, K.C.M.Q. (Governor Gold Coast); Lionel Henry W. 
Sampson ; Lieut. 11. S. L. Scott (Wi Hussars) ; San Shive ; Fred. D. Snyder, 
MJ>.; Barnard Soiham, C.E.; Graham Proctor Spicer ; Gerhard A. Stockfeld ; 
Mervyn Lawrence Tew; Peter Haig Thomas; Lieut. D. Hay Thorbum (Scottish 
Rifles); Rev. Edgar Vigers; Alfred R. Wagg; William Watkins; Harold Watson; 
Captain R. H. Watson (North Lancashire Regiment) ; Colonel George 0. Welch, 
C.B.; Charles Stuart Welles; Richard Williams; Montagu Bouchier Wilson; 
Richard Winch; Robert Lloyd Woollcombe, M.A., LL.D.; Rev. Godfrey R. 
Wrefwd. 

The paper read was : — 

« Mesopotamia : Past, Present, and Future.” By Sir William Willcocks, k.o.m.g. 

EBSEARCH DEPARTMENT. 

Ncuember 18, 1909. — Dr. A. Strahan in the Chair. 

** Methods of Observation for Positions in the Polar Regions.” By Arthur R. 
Hinks. 
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Tknd Nooemher 22, 1909. — ^Major Lsonabb Darwin, PresidoDt, 

in the Ohair. 

Elbotionb. — Fra/nh Bcdenham ; Captain Arthur Dichson (la^ S. Lancanhire 
Rfgt.) ; Arthur Hudson ; Joseph Boyd Low, J,F , ; James Douglas Moffat ; 
George Early Fitt ; Edward Herhert Simpson (The Kinffs Begt) ; Henry JcHm 
Swinburne, 


The International Map Ck>NFEBENOB. 

Tho President said : We are honoured here to-night by the presenre of nearly 
all the members of the Conference which has been sitting during the whole of last 
week at tho Foreign OfQco, diBcuasing the best arrangementa for making a map of 
tho world on the scale of 1:1 ,000,000. The idea of creating such a map was, 
I believe, first originated by Professor Penck, who now occupies the chair of 
deograpi^y at the Berlin University. He originated the idea at the Berne 
Conft rcnce, and at that Conference a committee was ap{)ointed. At each succeeding 
(^>TlfereD^ that committee sent in an ad-interim report. At tho last Congress w hich 
was held, that of Geneva, it was decided that the time had arrived when more 
vigorous stops might be taken. Certain regulations were then drawn out for the 
creation of such a map, and the conclusions arrived at by the Congress were sent to 
all the principal governments of the world, in the hojie that this might provoke some 
definite action. As a result, the British Government issued a certain number of 
invitations to attend a Congress in England, and I am glad to say that a large number 
of governments accepted the invitation. During tho last week representatives of the 
Uiiitod States, Austria-Hungary, France, Germany, Italy, Kussia, Spain, and also 
( 'anada and Australia, have been devoting their whole energies to this subject. 
The result is exceedingly satisfactory, for they have arrived at unanimous con- 
clusions, and the document was signed this afternoon at the Foreign Office by 
every single one of the delegates. A report will be sent to all the governments 

the world, and I cannot help thinking that this is the first step towards tho 
actual creation of a map on a scale of 1 : 1,000,000 of the whole world on a uniform 
])lan, and that^his is the most important result which has ever been obtained from 
our International Congresses of Geography. I am quite sure that you will wish me, 
in the name of the Boyal Geographical Society, to express our hearty congratu- 
lations to the Congress on the happy conclusions of these labours, and, if I may 
for once speak in the name of the science of geography, to thank these delegates 
for having come so far and for labouring so earnestly to produce such on excellent 
result. 

The paper read was ; — 

“ A Naturalist’s Travels on the Congo-Zambezi Watershed.” By S. A. Neave. 


Fourth Meeting^ Deeemher 6 , 1909 .— Major Leonard Darwin, Preaident, 

in the Ohair. 

Elections. — Hugh W, Coates ; W, Hennessy Cook ; Elphinstone Dayrell ; 
Cyril n, James; Rudolph Said~Ruete ; William Lutley Sdater^ M,A.; Dcmd 
Simson ; Joseph Mark Travers, 

Tho paper read was 

“ Explorations in the Hispar Region, Himalayas.” By Dr. Hunter Workman 
and Mrs. Bullock Workman. 
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Fifth Meeting^ December 13, 1909. — Major Leonard Darwin, Fresid^t, 

in the Chair. 

Elbotiorb . — William Henry Brooks; WilliamMn Buckman; Charles P. 
OofUgrave ; John Oilhert Dale ; Francis Deverell ; Dr, Harold 8t, Clair EUiott ; 
Major Douglas Evans Forman {Boycd Field Artillery) ; A. S. Gladstone ; Hon. 
Sir Duncan E. J3ay, Bart; Aubrey Herbert; Alfred Hoare; The Bight Hon, 
Henry Hdbihouse ; Hy. Biehard Fowell ; J, G, Baggi ; C. W, Bt. John Bowlandson ; 
J.^Obed Smith; Albert James Thompson; T. M. Williams, 

The paper read was : — 

** Exploring Journeya in Turkey in Asia.** By Captain Bertram Dickson. 


GEOGRAPHICAL LITERATURE OF THE MONTH. 

AMitions to the Library. 


BySDWABD HBAWOOD, MA... librarian, B.a.S.' 

The following abbroTiationB of nonna and the adjeotivea derived from thorn are 
employed to indicate the source of articles from other publications. Geographical 
names are aa a rule written in foil 


A. = Academy, Aoademie, Akademie. 
Abh. ss Abhaadlnngen. 

Ann. ss Annals, Annales, Annalen. 

B. s Bulletin, Bollettino, Boletim. 

061. ss Clolonies. 

Com. ss Oommeroe. 

O.R. as Oomptes Bendus. 

£. s Bidkonde. 

Ges* Gdographie, Geografla. 

L as Ihstituteb Institution. 

Ii. ss larestiya. 

J. as Jonnial 

Jb. B Jahrbnoh. 

k.k. = kaiserlioh und koniglioh. 

M. s Mittellnngen. 


Mag. =5 Magazine. 

Mem. (M^m.) = Memous, M^oirea. 
Met. (m^t) = Meteorological. 

P. s Proceedings, 

K. = Boyal. 

Bev. (Biv.) B Beview, Bevne, Bivista. 
B. as Society, Booidt^, Belskab. 

Bo. s Bcienoe(B). 

Bitsb. ss Bitzungsberibht 
T. = Transaotiona. 

Ts. ss Tydsohrift, Tidakrift. 

V. = Verein. 


verb. = Yerhandlungen. q 
W. = WisseuBchaft, and compounds 
Z. = Zeitsdirift. 

Zap. ss Zapiski. 

te aooMmt rf ibe unlngiiity of the words 'octavo, qaarto, etc., the of book* in 
me IM belm u denoted by the length and breadth of the cover in indiea to the nearest 
half inch. The size of the Journal is 10 x 6}. 

A aalaetinn of the works in this list will be notioed elaewhore in the JonmaL’* 


EITBOFE. 

Alps— B^drology. M. k.k. G, Qes. Wien 62 (1900): 223-240. 

Unterirdisoh ontwiisBerte Gebiete in don nurdlicheu Ealkalpon fll 
Prof. Dr. Max Holfer. ’ 

Anatria^’BoBnia and Bervia. 

L'annexion de la Bosnie et la queation Serbe. Par Jovan Cvijic 
Size 9 X flj, pp. X. and 70. Map. Presented by ike Author. 

Anatiiar-Xstria. Jf. h.k. G. Qes. Wim 52 (1909): 241-202. 

Die Tiopfiitein- und WasaerhShle “Dimnioe” (Bauohgrotte) hei Markovsina in 
latrien (OatoTieioh). Von G. And. Perko. SkeUb^p and Bedions. 

Auatrii-Tyrol. Jf. k,k, G. Ges. Wien 52 (1909) : 263-207. GSttinger 

Die Lunier Seen. Von Dr. Gustav Gotzinger. ® 

Balginm— Geography. 

Le Monvement Soienttflque en Belgique 1880-1905. Lea Sciences Gdographiquea. 


Eoffer. 

Toil). Von 

Ovilid. 
Paris, 1909. 

Perko. 
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Fto J. MeeB. Bruxelles, 1907. 8ise 12 x 8}, pp. 48. PoriraiU. 8keiek-mapi. 
onJ lUwtralioni. PretmM 6ff tke Author, 

Deuiiirk—Boriilijid^ Imm. 

Ueber die Morpbologie von Bornholm. Von Dr. Gustav Bnnn. (Sonderafadruck 
aus dem xi. Ja^sberiohi der Geogiaphisohen Gesellsohaft xu Qrei&wald 1908 - 
09). Greifswald, 1909. Size 9 X 6, pp. 16B-2Q0. JIfapi, llluitratiom^ and Setdikm, 
PreBonied by the Author. 

Denmark— Qeodesj. Xadsen and land. 

Den Danske Gradmaaline: Itiekke, Hefte Nr. 5. G Breddobestemmolser 

udf0rte i Aarene 1890-1892 efter Uonebows Hetode, tillisemed Resultateme af 
Gradmaalingens senere BreddebestemmelBer. Udglvet af Generalmajor V. H. O. 
Madsen ; endelig redigeret af Oberstl^ji M. J. 8^d. Copeuhageu, 1909. Sizo 
11 X 9, pp. 120. Map. 

Denmark— Geodesy. Zackariai. 

Den Danske Gradmaaliug; Ny Beekke, Hefte Nr. 4. Nivellement over bredere 
Vandaroaler. Udgivet af den duiBke Gn^maaling ofter afd^ds General Zadiariaes 
Manuskript. Oopenhageu, 1909. Size 11 x 9, pp. 118. Sketeh-mapn and Diagrams. 
heport of levelling across the Great and Little Belts, The Sound, etc. 

Europo-Oil-flelds. Dalton. 

A Sketch of the Geology of the Baku and European Oil-fields. By Leonanl V. 
Dalton. (Reprinted from Eoonomie Qeology^ vol. 4 , No. 2, March, 1909). London, 
1909. Size 10 x 7, pp. 89-117. Sketch-maps and Sections. Presented by the 
Author. 

Fasroe Islands. Deuhohe Q. BlMter 82 (1909) : 40-57. Erkes. 

Reisebilder von den Fkroem. Von Heinrich Erkes. 

Franee— Oartogra^y. Fordkam. 

The Cartography of the Province of France, 1.570-17.57. By Sir Herbert George 
h ordham (From the Cambridge Antiquarian Society’s C6mmunie(ttiom, vol. 18.) 

, (’ambridge], 1909. Size 11^x9, ])p. 82-119. Sketch-map. Presented by the 
. iuthor. 

Noticed in the October number, p. 4.52. The names of two of the cartographers 
reforrod to should read Bouguereau/* ** Le Clerc,” and not as in the notice. 

France— Finistdre— Sea-water. Legendre. 

^ B.2. (keunog. Moncusoy No. 144 (1909) : pp. 30. 

Recherches physico-cliimiques sur Teau de la cdto, k Concamoau. Par R. Legendre. 
Diagrams.* 

France— Hantei Alpes. La G., B S.Q. Paris 19 (1909) : 15-44, 97-110. Blanokard. 
L'liabitatiou en Queyras. Par Raoul Blanchard. Illustrations. 

A study of the form and distribution (according to altitude, etc.) of the inhabited 
places. 

France -Movement of Population. B.SLG. Marsetf/e 88 (1908): 297-302. Bane. 

Tva repartition des originaires des Bouohes-du-Bhdue dans lea autres departe- 
ments. Far Henri Barie. 

France— Provenoe. La G., B.8.O. Paris 19 (1909) : 441-448. Lemoine. 

Los trembloments de terre de Provence. Far Panl Lemoine. Sketch-map, 

France— Provenoe. O.B.A. Se. Paris 148 (1909) : 1696-1698. Lemoine. 

Sur lea relations teotoniques du tremblement de tene de Provonoo. Par Paul 
licmoine. Sketeh-map. 

Franoe-Bhone. B.S.G. Lyon. 2 Ser. 2 (1909) : 1-16. Frdoon. 

La Navigation dn Bhdne et le projet de oanal lateral. Par Pierre Freoon. 

Gennany — ^Baden. Forsohungen deuts. Landes- u. Votksk. 18 (1909) : 193-360. Plsiibr. 
Die ZusammensetzuDg der Bevolkemng des Grosshenogiums Baden naoh der 
Gebnrtigkeit anf Grund der YollDBZ'&hlnng vom 1. Deiember 1900. Von Dr. 
Hans Pfeiffer. Maps. 

Enngary— Lake Balaton. Cbolnoky. 

Daa Eis des Balatonsees. Yon Dr. Eugen von Cbolnoky. (Separatabdrnok aus 
dem Werke * Besnltate der wissensohaftliohen Erforsifiinng des Balatonsees.* 1. 
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Bftiid, 5. Teil. iv. Sootion.) Budapest, 1909. Size 11} x 8, pp. 114. Illui- 
trationi and XXograms. Presented hy the Author. 

Bee review in tlie Boptember number, p. :)28. 

Italy— ajrdxology. B. Xagiitrato alia Aeque. 

B. Magistrate alle Aequo; Ufficio Idrogradco, Pubblicazione X. 1. Prima Bela- 
lione anuuale do) Birettone dell* Ufflcio Idrografloo. Venice, 1909. Size 10 x 7, 
pp. 82. 

Beferred to ante, p. 78. 

Italy— Hydrology. B. Magistrate alle deque. 

B. Magistrate alio Aoque: Ufflcio Idrografloo, Pubblicazione N. 2. Staziw 
d’oBsorvazioue ; opero idrauliobo di 1" o 2*^ categoria. Magazzini idraulioi. 
Venice, 1909. Size 10 x 7, pp. 176. Sketch-maps. 

Lists of the rain, river, and tide observing stations, chiefly in Venetia, under the 
newly organized Hydrographical Office. 

Italy — ^Liguria. Ann. Mumo Civ. Storia Nai. Oenova 8 (1907-08) : 419-469. Beguinet. 
La vegetazione delle isole liguri di Gallinaria, Bcrgeggi, Palmaria, Tino e 
Tinetto. — Studio floristico e biogeografloo. Par Dr. Augusto B4guiuot. 

Italy— BeUef. B.8. Beige GCbl 28 (1909) : l^roc.-Vorb., 14-24. Van de Wiele. 
L’evolution tectonique do la ptminsulo italienne depuis lo Pliochno ot bob rapports 
nvoc lo sisme du d^troit de Messine. l*ar G. van de Wiele. 

Italy — Bieily. Norske O.S. Aarhog 19 (1907-08) : 25-52. Beusoh. 

Bioilien: en geograflske skisso. Af Dr. Hans Beusoh. Sketch-maps and Illus- 
trations. 

Italy— flioily -Earthquake. B. American (LS. 41 (1909) : 409-422. Hobbs, 

The MoBsina Earthquake. By Prof. W. H. Hobbs. Sketch-maps and Illustrations. 

Eorway— Oeelegy. 0yen. 

Skrifter Videnskahs-B. KrisHania. Math.- Naturvid. Kl. 1908 (1909); No. 2, 

pp. 120. 

Kvartfor-studier i don syd^stlige af vort land. Af A. Oyen. 

Studios of Quarteruary formalions in South-Eastern Norway, and their fossils. 

Norway— Southom. Norske 0.8. Aarhog 19 (1907-8) : 5:{-62. Beusch. 

(leologiske og goograflske* bemorkniuger om dot landskup man ser iit over fra 
Holmcnkollen vod Kristiania. Af Dr. Hans BeuBch. Illustration and Sections. ^ 

Bumania. 

Ministbre de J ’Agriculture, do rindustrie, du Commerce et des Domaines. La 
Boumanio, 18U6-190G. Bucarest, 1907. Size 9} x pp. viii. and 494. Maps 
and Illustrations. 

Bussia— Archangel. Questions Dipl omatiques (IdOd): Labbe. 

La province d* Arkhangelsk. Par Paul Lahbe. 8Isetoh-map. 

Spain— Balearic Islands. B.8.0. Com. Parih 81 (1909): 521-511. Oallois. 

L’arohipel des Balcaree. Par Eugbue Gallois. Sketch-map. 

Spain — Lbon. B. B. 8. 0. Madrid 60 (\909): 41-80, Cilia y Vinent. 

Ezoursiones en la proviuoia de Loon. El pais de los moragatos: las montaflas 
del Telono : las antiguas minas romanas. Conferenoia leida el 9 de Diciembro 
de 1908. Por D. Joaquin do Oiria y Vinent. Illustrations. 

Strait of Gibraltar. CM, A. 8c. Paris 148 (1909) : 1227-1280. Gentil. 

Bur la formation du detroit do Gibraltar. Par Louis Gentil. 

Sweden— Climatology. Andersson. 

The Climate of Sweden in Lato Quaternary Period. Facts and theories.^ By 
Gunnar Andersson. (Reprinted from Bveriges Geologiska Undere&knings ArAok, 
1909.) Stockholm, 1909. Size 9} x 61, pp. 88. Sketch-maps^ Illustrations^ and 
Sections. 

See November number, p. 569. 

Sweden— Seismolon Bvedmark. 

Bveriges Qed. Undersdkning, Arshok 2 (1908) : No. 3, pp. 124 (Ser. 0, No. 211). 
Jordskalf i Sverige, 1904-1906. Af Eugene Svedmark. Maps. 
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Vnitod SiB^fdoBL DsYlit. 

A geography of the Brifeidi Idea, with numerous practical exeroiaea. By Dr. A. 
Morley Davies. London : Macmillan & Go., 1909. Siie 7} x 5, pp. xiv. and S5B. 
8kMi-maip%^ lUmiralian$, and Diagrami. Price 8«. Preeenied by the Publi§here. 

See notice at p. 75, ante. 

Vnited Ungdom— Bedforddilre, etc. Woodward and Thompson. 

Memoirs of the Geological Survey. England and Wales. The water-supply of 
Bedfordshire and Northamptonshire from underground sources, with records of 
sinkings and borings. By Horace B. Woodward and Deeby Thompson, with 
oontiibutions on rainfall by Dr. Hugh Bobert Mill, liondon: Wyman & Sons, 
1909. Size 9) x 6, pp. vi. and 230. Shetdh-mape. Price 4s. 6d. 

The rainfall section was referred to in vol. 84, p. 451. 

United Kingdom — ^Bibliography. Sheppard. 

Bibliography: Tapers and Becords published with respect to the Geology and 
Talasontology of the North of England, 1902-1908. Ckimpiled and edited b> 
Thomas Sheppard. (Bepriuted from the TraMarHons of tlie Xorkehire NaiwraliBie" 
Uniont part 34.) Hull : A. Brown & Sons, 1909. Size 9 x 6, pp. 120. Presented 
by th Author. 

United Kingdom— Oommunioations. O. Teacher 6 (1909) : 90-10.5. Fairgrieve. 

The Beads to the North. By J. Fairgrieve. Sketch-map. 

l*races the influence of surface features in the history of communications between 
London and the north. 

United Kingdom— Oomwall. Globus 94 (1908) : 829-33B, 347-8.50. Bpethmann. 

GrundzUge der Obcrfldchengeataltung Corn walls. Vun Hans Spothniann. Diagram 
and llluAratione. 

United Kingdom— Oomwall. Areheadlogia 61 (1908) : 1-60. Chray. 

< )n the Stone Circles of East Cornwall. By H. St. George Gray, lllmtratum^ 
Seetiana, and Plane. 

Umted Kingdom— Oroydon. Latham. 

A (Jhapier in the History of Croydon. By Baldwin Latham. London : West, 
Ni^wman, & Co., 1909. Size 8^ x .5), pp. 104. Presented by the Author. 

Deals historically with the health of Croydon. 

United Kingdom— Deneholes. J.R. Anthropological 1. 89 (1909): 44-76. Hayos, 

^euf^holes and other Chalk Excavations: their Origin and Uses. By the Bev. 

J. W. Hayes.# Illustrations. 

See Monthly Beoord, ante, p. 76. 

United Kingdom— Devon and Cornwall. Bpethmann. 

Die Kiiste dor Englischen Biviera. Yon Hans Spethmann. Meoresknnde : Samm- 
lung Volkstiimlicher Vortrage zum Yerstandnis der Nationalen Bedeotung von 
Moer und Seewesen. (Band .3, Heft 5.) Berlin, 1909. Size 8^ x 6, pp. 36. 
Shelch-map and llluetraiions. Presented by the Author. 

Instructive studies in physical geography on the coasts of Devon and Cornwall. 

United Kingdom— Geological Snrvoy. 

Memoirs of the Geological Survey. Summary of Progress of the Geological Survey 
of Great Britain and the Museum of Fraotioal Geofogy for 1906. London, 1909. 
Size 9^ X 6, pp. 98. Price Is. 

United Kingdom— Hortfordshiro. Lydokkor. 

Cambridge County Geographies (edited by F. H. H. Gnillemard). Hertfor^hire. 
By B. Lydeldcer. Oan^ridge : University Press, 1909. Size 7^ x 5, pp. x. and 
174. Maps, lUustraUonSf and Diagrams. Price Is. 6d. Preecnted by the PubHishers, 

United Kingdom— Inland. Wostropp. 

The Forests of the Counties of the l^wer Shannon Yalley. By Thomas Johnson 
Westropp. (From the Proceedings of the Royal Irish Academy, vol. 87, Section C, 
No. 13.) Dublin, 1909. Size 11 x 7J, pp. 270-300. Skctch-mape, 

United Kingdom — ATniiiafti mfY. l[ano. 

P.J2. Irish A. W (1909): Sect. 0, 801-828. 

The Black Pig's dyke: the ancient boundary fortifioatiott of Uladh. By W. F. 
de Yismss Kane. SkelelMnap, Plan, and Seetione. 
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Valted Si]igd 0 m— Iile of Hon. Lunpliigh. 

Memoin of the Geologioal Survey : United Kingdom. The Geology of the Isle of 
Man. By O. W. Lamplugh. London, 1903. Size 10 x 6, pp. xiv. and 620. 
Jfopf, lUittraiioM, and Actions. PretetUed hy the Oeologioal Survey, 

Enited XiBgAom->Iia&oaihire. WeUa and Xurray. 

Mem. and P. Manchester Lit. and Phil. 8, 68 (1909) : No. 14, pp. 8. 

On the oocurrenoe and dieiribution of Bome alien aquatic plants in the Beddish 
Oanal By Dr. F. E. Weiss and H. Murray. 

Enited Xingdom—Xap. (ilohue 06 (1909) : 1-2. Beiiihard. 

Eine Manuskriptkarte der Britisohon Inseln aus dem 16. Jahrhundert. Yon Walter 
Beinhard. Map. 

This was referred to in the October numbor (vol. 84, p. 421). 

Enitod Kingdom— Xersey. Hares. 

Beport on the present state of the Navigation of the Biver Mersey (1908), to the 
Bight Honourable the Commissioners for the Conservancy of the Biver Mersey. 
By Vice-Admiral Sir G. S. Naros. London: Darlington & Son, 1909. Size 
9J X 6, pp. 16. Pneented hy the Acting Coneervaior. 

United Kingdom — Meteorology. 

Godleo Observatory. Fourth Annual Beport. 1908. Manchester, [1909]. Size 
10x7, pp. 28. lUuetratione and Diagrame, Presented by the Principal. 

Enited Kingdom— Horthumberland. Knowles. 

J.R.I. Brit. Architects 16 (1909): .509-.'»24. 

Excavations at (yorstopitum, Northumberland. By W. H. Knowles. PhutSf 
Sectifme, and lllustratiane. . 

This Boman settlement became impoitant in the second century a.d. 

Enited Kingdom—Bainfall. (i. Teacher 6 (1909) : 66-77. Mill. 

Bainfall of the British Isles. By Dr. H B. Mill. 

Enited Kingdom— Scotland — Loeh Earn. Chrystal. 

T.R.8. Edinburgh 46 (1908-09) : 455-518. 

An Investigation of the Seiches of Loch Earn by the Scottish Lake Survey. 
Part HI. Observations to determine the Periods and Nodes. Part IV. Effect of 
Meh'orological (Conditions upon the Denivellation of Lakes. Part V. Mathemati- 
cal Appendix on the Effect of Pressure Disturbances ux>on the Seiches in a 
Symmetric Parabolic Lake. By Prof. Chrystal. Diagrame, ^ 

Enited Kingdom — Scotland — Lochs. Eisenmenger. 

aR.A.Sc Porw 148 (1909): 1796-1797. * 

Sill* Torigiiie glaciaire du Loch Lomond et du Loch Tay, en fiCOsse. Par Gabriel 
Eisenmenger. 

Enited Kingdom— Severn. win. 

The Lower Severn Valley, River and Estimry from the Warwickshire Avon to the 
liristol Avon. Hy T. S. Ellis. (From Proe. Cotteeioold NaturnJiete' F.C, vol. 18, 
Mrt 3. 1909.) Gloucester, 1909. Size 9^ x 6, pp. 241-263. Sketoh-mape and 
Diagrame. Ptveevfed hy the Author. 

Enited Kingdom— Trent. XeAldowie. 

2?® Biver Trent. By A. M. MoAldowie. (Reprinted from 

^wsaotfofw of the Earth Staffordshire Field Club, vol. 48, 1909.) N.P., 1909. Size 
8i X 5L pp* 11* 8h‘tch-map and Section. 

Enited Kingdom— Windermere. Weiss. 

Mem. and P. Manchester Lit, and Phil, 8. 68 (1909) : No. 11, pp. 10. 

A pr^minary account of the submerged vegetation of Lake Windermere as affect- 
ing the feeding-ground of fish. By Prof. F. E. Weiss. 

toe of ^e bays are becoming choked with vegetation, including the rampant and 
troublesome Canadian pondweed. ^ ^ 

ASIA. 


Asiatio Languages. 

A system for the transliteration of Persian, Afghan, and Arabian words. Compiled 
under the direction of the Foreign Department in India and of the Division of the 
Chief of the Staff, Intelligence Branch. Calcutta, 1909. 

Presented hy the Chief of the Staff, Indian Army. 


Size 9) X 6, pp. 72. 
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Omtokl AM*— Jf. k,k, G. Get. Wimt 88 (1909) : 10-78. Mai. 

Dio yer|detiohening dei ndrdliohen TeiloB dei lentmlen TianHuhan-Gebiiges. 
Von Dr. Oynla Prim. BkHeh-maptt Seeiiontt and llluttraUont, 

OojloB — Snrroj. 

Sarrey Department, Ceylon. Report of Mr. B. 8. Templeton, actidg Surv^or- 
Genend. (Administration Bopoiis, (1908, part i.) Siie 18 X 8J, pp. 16. Flan, 
Mapt, and lUmtratiom, Pretetded ly Ike Surwyor-Oenerah 
China— Arohmology. Cams and 8olm. 

The NestorUn Monument. An anuent record of Christianity in China. With 
^cial reforenoe to the expedition of Friis V. Holm Edited by Dr. Panl Cam. 
Chicago, 1909. Size 9x6, pp. 42. Kluttrntiont. Pretenied by Mr, Friit V. Bohn. 
Mr. Holm reoently carried out the difficult tusk of obtaining n replica of this 
monument. 

Chinese Empire— Manohuxla. J. Tokyo G.8. 81 (1909) . .if)9-319. Torii. 

A travel to the Hira-rouron aud the Khingan mountains. China. By B. ToriL 
Sketeh~fnap. [In Japanese.J 

Chinese Turkestan. B.8M. Beige 0. 88 (1909) : 97 108. Bourgeois. 

Noteb I’Oromphio, Ice Villee, la Population, ot rAdministration ilu Turkestan 
Oriental. Par H. Bourgeois. 

French lude-China — Cambodia. B.8,G Comm. Pan*a 81 (1909): .542 554. Tmiliot. 
Note sur les irrigations et la miso on valour do la valleo du Mekong au Cambodgo. 
Par Truffot. 

India — Himalaya. Cora. 

Guido Cora. Iju spedizioue del Duca degli Abruzzi ai Monti Karakorum. (Dalla 
** Nuova Antologia,*' Aprile 1909.) Borne, 1909. Size 9} x 6}, pp. 8. 

India — ^Kashmir. Beeords Oeol. 8urv. India 37 (1909) : 286-827. Middlemiss. 

Gondwanas and Related Marine Sedimentary Hystems of Kashmir. By C. S. 
Middlemiss. Diagramf. 

India— Survey. 

General Report on the Operations of the Survey of India . . . during 1907*08. 
Prepared under the direction of Colonel F B. Loiige. Calcutta, 1909. Size 
14x8}, pp. iv. and 62. Maps and lHwtration. 

Indian Ooean— Seychelles. Fauvel. 

Uii])ubliBlud doouments on the history of the Seyolielles Islands anterior to 1810, 
tligether with a oarto^phy . . . and a biblionaphy of books and MSS. ooncerning 
these islands. • Compiled by A. A. Fauvel, and published by order of the Governor 
of Seychelles (pp. xzxii., 418, and 6). List of maps and plans (pp. 28). Mahc 
(Soyclielles), 1909. Size 9} x 6}. Mapt in tepnrate Portfolio (size 23 X 17). Pre- 
smM on behalf of the Government of S^chellet by the Colonial Office, 

Japan— Bonin Islands. Hattori. 

J. College 8o, Imp, Untv, Tokyo 23 (Art. 10) (1908) : pp. 64. 
Pflanzengeographische Studien Uber die Bonin Jnseln. Yon H. Hattori. Map and 
llluHtratione, 

Japan— Formosa— Cartography. Teleki. 

Coniiaissanoe et Representation Cartographique do Formose jusqu'h la 6n du 
XVlpnie, Par M. le comte Paul Tel^L (Revue de Hougrio, tome III. 

No. .5, 1909.) Budapest, 1909. Size 9} x 6}. pp. 566-581, 

A chapter from the author’s large work on the Cartography of Japan. 

Japan— Formosa— Mount Morrison. Arnold. 

J, North China Br. B, Atiatie 8, 40 (1909) : 44-68. 

The ascent of Mount Morrison (Niitaka Yama). By Julean H. Arnold. Mapt 
untl Illuttraiiont, 

Tlie ascent was made in 1907 (see note in Monthly Record, December, p. 679). 
Japan-Kydihtl— Mount Aso. J, Tokyo G.8, 81 (1909) : 853-356. Iwasaki. 

Recent State of the Eruption of Aso Yoloano. By J. Iwasaki. Diagramt [In 
Japanese.] 

Japan— Kyftshd— Mount Aso. Nakamun and Hlxatsuka. 

J. Tokyo GJ3. 81 (1909) : 180-186. 

Some altitude Measurements in Aso Yoloano. By Seiji Nakamura and Chunoouke 
Hiiatsuka. [In Japanese.] 
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Hippua Oatm. J. Tokyo G.8. 21 (1909) : 429-434. WAldmiin. 

Limettone OaTes of Nippaia in MnsashL By T. Wakimizu. [In Japanese.] 

Japan— BnbilAenoe. J. Toleyo G£. 21 (19C9) : 356-860. Baiamoto. 

Depieesion of the land along the line of Railway Hyuga. By J . Saeamoto. IRim- 
traUon. [In Japanese.] 

FhiUppine Iilanda. rhilippine J. 8c. 4 (1909) : 1-18. Ferguon. 

Phyeiogzaphy of the Philippine islands. III. Western Masbate. By Henry G. 
Ferguson. Maps. 

ThiUppine Islands. rhilippine /. 8e. 4 (1909) : 19-26. Bmiih. 

Oontributions to the physiography of the Philippine Islands. IV. The Country 
between Bubig and Mount Finatubo. By Warren D. Smith. Sketch-map and 
lUuelratione. 

Philippines — Bulu Archipelago. Baleeby. 

Philippine Bur. Be., Dio. mnol. Puh. 4(1908): 117-391. 

The History of Sulu. By Najceb M. Saleeby. Sketeh-mape and Diagrams. 

Opens wi^ a geographical description of the archipelago. 

Russia— Altai. Annuaire gibl. el min. Russie 12 (1910): 1-7. Pilipenko. 

Zur Frage liber die Glacial-Periodc im Altai You P. P. Pilipenko. Illustrations 
and Section. [In Busman ; rOtum^m German.] 

Russia — ^Arel. Fetermanns M. 65 (1909) : 82-86. Voeikof. 

Der Aralsee und sein Gebiet uaoh den nenesten Forschuiigen. Von Prof. Dr. A. 
Wooikow. Maps. 

Russia — Biberia— Xhatanga. Tolmatschof . 

Tiavaux Sous-Sect TroUzkossitmki-Kialhta^ Imp.-Ilttss. fV.S. 9(1906): No. 1, 6-27. 
Expedition do Khatanga do la Socieic Itusse de geographie. Par 1 P. I'olmat- 
schow. [In PuHsian ] 

Turkey— Adana. 

Turkey. Report for the year 1908 on the tiade of the province of Adana. (Diplo- 
matic and Consular Repoits Annual serioH, No. 4235, 1909 ). Size 9^ X 6) pp. 
26. Price 2d. 

Turkey— Kurdistan. J.Jl AnthropohgM 1. 88 (1908) ; 451>486. Sykes. 

The Kurdish Tribes of the Ottoman Empire. By Mark Bykos Sketch-map. 
Turkey— Railway. (;io2m8 96 (1909). 201-206. J^nke. 

Die Bagdadbalin und der (liilok Boghas (Oilicische Tore) im Taurus. Von A. 
d alike. Illustrations. 


AFRICA. 

Belgian Congo— Zoology. Bohouteden. 

Annales du Museo du C'ongo. Zoologie— Berio TIL Catalogues raisonnes de la 
Faune Entomologique du Congo Beige. Hemiptbres, fam. Pontatomidea, par 
H. Sohoutoden. Tome I. Fabcicule I Brussels, 1909. Size 14^ x ll»pp. 1-86. 
lllustralions. 

Frenbh Congo. B.8.G. Marseille 82 (1909) : 303-343. Baudon. 

De Brazzaville k Frauceville : Les savanes du Congo franqais. Par M. A. Baudon. 
French Congo. B.8.Q. Marseille 82 (1909) : 844-355. Roche. 

Au pays dos Pahouins : Du Gabon au Cameroun. Conference de M. le commandant 
Roche. 

French Budan. C.B.A. So. Paris 148 (1909) : 1698-1700. Garde. 

Aper^u gdologique sur los regions situees k Tost et au nord^est du Tchad. Par 
G. Garde. Skekihrmap. 

French West Africa— Senegal. B.8.G. Comm Bordeaux 82 (1909) : 49-55. Fromaget. 

L'hydrographie du flouve Senegal. l*ar C^pitaine Fromaget. 

German South-West Africa. Z. KoIonialpoUtik 10 (1908) : 857-864. Fitner. 

Dio Regenverh&ltnisse Deutsch-Siidwestafrikas. Von Prof. Dr. Rud. Fitzner. 

German South-West Afriea— Diamonds. Xerenkky. 

T. Geol. 8. 8outh Africa 12 (1909) : 13-23. 

The diamond deposits of Luderitzland, Gorman South-West Africa. By Hans 
Merensky. 8ketA-map and IttustfatioM. 
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Ombuu Boath-Weit Afrioa— Etlmology. OelM 

DeuUeke$ Kolonialhlatt 90 (1909) : 824-883. 

Die EiDgeboronen der deatBohen Kalahari. Von Leutnant Geibel. 

German Sonth-Weat AAriea. [Binter. 1 

DeuUcku KoloniidhkUt 90 (1909) : 783-787. 

Eine botaniaohe ForsohungBreiBo naoh dem Norden. 

Gold Oout. ^ 

Northern territoricB of the Gold Ooaat. Hoiiort for 1908. (Oulonial Koports, 
Annual, No, 602, 1909.) Bize 9} x‘6, pp. 18. iVtce l}d. 

Gold OoaBt— Diioaio. Binpion. 

Beport on plagae in the Gold Coast in 1908. By Dr. W. J. Bimpaoii London : 

J. A A. Ouurohill, 1909. Bize IB x 8L pp. 56. lUwttraiiont JDhigrafiu. 
Pria' 2s. net. Pretiented by the Pvbliahere. 

Kamemn. Deuleohee Eolmialhlatt 90 (1909) : 860-866. Bohorkopf. 

Die fd^BtwiBBenschaftliehe Expedition, 1908-09. (Borioht dea ForstaBaesBorB 
Boliorkopf.) 

SjO note in vol. 84, p. 6S2. 

Kamemn. 96 (1909): 13B-138. Dieeing. 

Vdu Juko nach Ngaunidere. Eino Beiso in Adamaua. Von Dr. Ernst Diesiiig. 

Kamonin. Dentsekes Ko/ontalbhitt 19 (1908): 1148-1151. 

Dio Alkasoin— Muntsohi — Basoho-Expedition. 8keieh-m<tp. 

The field of operations was north-east of the Cross river, near the Nigerian frontier. 

Madagasoar — Ethnology. J. Aeiatique 11 (1908) . 353-500. Ferrand. 

L’origine afrioaine des Malgaohea. Par Ghibriel Ferrand. 

Madagasoar— Tritriva volcano. Bourdariat and Johnston-IaviB. 

P.8. Beige Q€oU M€m. 92 (1908) : lOB-1 16. 

Note Bur le remarquable voloau de Tritriva an centre de Tilo de Matlagusoar avec 
dos observationB sur Torigine du quartz dans los basaltes ct autres roches basiques. 
Par Alexandre Bourdariat et Dr. Johnston-Lavis. 8ketch~m(tpt Biagramn^ and 
lllustratione. 

Nigeria— Ethnology. ParkinBon. 

Yoruba Folk-Lore. By John Parkinson. (Beprinted from the Journal of the 
m African Society, vol. 8, 1909.) London, 1909. Size 8^ X 6, pp. 165-186. Pre- 
eented by Author. 

Nigeria — Northern. Dnnstan. 

Northern Nigeria. Beport on the results of the Mineral Survey, 1906-07. By 
i'rof. Wyndham B. Dunstan. (Colonial Beports, MisoellaneouB, No. 59, 1909.) 
Size 9i X 6, pp. 22. Price l^d. 

Nile— Historical. Partsch. 

Des Aristotle's Buch ‘ Ueber das Btcigen des Nil.’ Eine Btudie znr Gesohiohte 
der Erdkunde im Altertnm. Von J. Partsch. (Des xvii. Bandes der Abhand- 
lungen der Philosophisoh-Historisohen Klasse der Konigl. BBchsischen Gesellsohaft 
der Wissensohaften No. 16.) Leipzig: B. G. Tenbner, 1909. Bize 11 x 7L 
pp. 551-600. Diagram. 

Nile Basin — Meteorology. Lyons. 

Egypt. Survey Department Paper, No. 9. The Bains of the Mile Basin and 
Nile Flood of 1907. By Captain H. G. Lyons. Cairo, 1909. Siio 10} X 7}, pp. 60. 
Shetch^map and JHagramt. 

Nyasaland. J.B. Anihropologioal T. 89 (1909) : 35-48. Btigand. 

Notes on the Tribes in the neighbourhood of Fort Manning, Nyassaland. By 
Captain C. H. Btigand. 

Ehodesia. Quart. /. Qed. 8. 65 (1909) : 408-489. Kdlynouz. 

Dn the Karroo System in Northern Bhodesia, and its Belation to the General 
Geology. By Arthur John Charles Molyneux. Shetohmape, Sectiont, and lUuc- 
traUoM, 

Bhodesia— Bainflill. G. Teacher 6 (1909) : 77-81. 

Bflinfall of Bouthern Bhodesia. By 0. E. Tripp and F. E. B. Tripp. 


Tripp. 
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Bihua-^^Mliigy. OM.A. So, ParU 148 (1909) : 1616-1619. ChodA. 

B^Mtats de Fexploration gdologiqne et min^ralogique de FEgue!. Par G. Garde. 
Bt^hun^-Obierfat^ La G., B.S.O. ParU 19 (1909) : 111-115. NUger. 

ObaerrationB aatronomiques dans le Sahara algerien. Tidikelt et partie aud du 
tenlioire d’Aln-Befra (mara et avril 1907). Par J. Nieger. 

8a]imr~8aadB. Ji,S,0. Alger 18 (1908) : 141 -1 80. Oauvet. 

Lee Sables du Sahara Algurlen. Par Gommdt. Cauvet. lllmiraiioiis. 

Bouih Afrioa— Geology. Sohwari. 

The disooTeries of oconomio imporiunco made by the Albany pioneers. By E. H. L. 
Sohwarz. (Presidential Address, Sections B and 0 ; South African Association, 
Grahamstowii, 1908.) Grahamstown, 1908. Size 9x6, pp. 16. Portrait, 

Bganda. 

Uganda-Boport for 1907-08. (Colonial Buports, Annual, No. 600, 1909.) Size 
9} X 6, pp. 36. bketoh-map. Price 4}^. 

Yiotorla Nyanaa, * Oraig. 

Earth-movements at Ijako Victoria. By J. T. Craig. (Reprinted from the Cairo 
SoientijUi Journal, No. 31, vol. 8, April. 1909.) Alexandria, 1909. Size 10^ x 7 
(1 page). 

The writer contests Captain Lyons' conclusions (uf. Journal, vol. 88, p. :i*28), but the 
latter has since (same Journal, July, p. 176) shown that his meaning had been in part 
misunderstood by Mr. Craig. 

West AMoar--Boundary. 

Treaty Series, No. 17, 1909. Exchange of notes between tlie United Kingdom and 
Germany, coutirniing prothools defining Boundaries between British and German 
Territories in Africa. I. (loregc to Lake Chad (February 12, 1907). II. Uba to 
the Maio Tiel (March 11, 1907). London, 1909. Size ^ x 6, pp. 6. Map. 
Price 6id. 

The protocols, originally sigucil by the British and German local representatives in 
1907, refer to special seotiuus of the boundary regarding which questions had arisen. 

NORTH AHEBICA. 

Alaska. Qreely. 

Haiullxxik of Alaska: its resources, products, and uttractions. By Major-General 
A. W. Greely. l.ondon : T. Fisher Unwin. 1909. Size 8^ x 61, pp. xiv. and 280. 
Mope awl lUwtraiione. 7*noe 8s. Gd. ueU , 


Alaska. National (i. Mag, 20 (1909) : .')8.'> -593. Greely. 

The Economic Evolution of Alaska. By Major-G onoml A. W. Greely. flluttratioue. 
Alaska. Apprdao/da 12 (1909): 45-.^)4. Solomons. 

Surface Features of Northern Alaska. By Theodore S. Solomons. 

Alaska— Konntains. Natiouul G. Mag. 20 (1909): 611-623. Sargent. 

The Monarchs of Alaska. By B. II. Sargout. llluBtratiom, 

AUeka and Canada— Boundary. National G. Mag. 20 (1909) : 593-607. Aiggs. 

Marking the Alaskan Boundary. By Thomas Biggs. Jllwtrntions. 

Canada. 

Annual Beport of the Department of the Interior for the Fiscal year endinir March 
81, 1908. Ottawa, 1909. Size 9J x 6^, pp. xl. and 414. lUtuitratione, 

Includes, as usual, the report of the Surveyor-General, also issued separately in an 
enlarged form. ^ 

Canada. 

Supplement to the Annual Report of the Department of Marino aud Fisheries 
Marine. Seventh Report of tlie Geographic Board of Canada, containinir all 
deoiaiouB to Juno 30, 1908. Ottawa, 1909. Size 9^ x 6^, pp. 100. 

duiAda— Booky Mountains. Canadian Alpine J. 8 (1909) : 79-84. Bnrwash. 

Siruotures in the vicinity of Rogers Pass. By E. M. Burwash. SkeUd^map and 
SeetUne, 

Oinada^-BelkirkB. Appalachia 18 (1909) : 16-30. Palmer. 

A Pioneer Boeonnaissanoe in the Northern BeUdrks. By Howard Palmer. JBketeh^ 
map and lUuMratifm, 
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Oftaftd»— Bnrfeyi. 

Department of the Interior. Annual Report of the Topographioal Surveys Branch, 
1907-08. Ottawa, 1909. Size ^ x 6}, pp. vi., and 802. Sketek^map attd iUtistro- 
tiun*. MnpB in Separate Coter. 

United Btates— Kagnetism. Hazard. 

Department of Oummerce and Ijabor. Ooast and Geodetic Survey. Results of 
Observations made at the Coast and Geodetic Survey Magnetic Observatory at 
Baldwin, Kansas, 1901-1904. By Daniel L Hazard. Woshington, 1909. Size 
11 X 9, pp. 198. lUuetratione. 

'I'ho Same, at Oheltenhum, Maryland, 1901-1904. Washington, 1909. Tp. 206. 

Sh ioh-map^ Viagrame, and lllnstratione. 

United States —Maine. Clapp and Bayley. 

U.S (ieol, Surv.^ Water-Supply /'w/aif 283 (1909): pp. 208. 

ITtidorgroiiud waters of Houthern Maine. By Fredorn^k G. Clapp, with records of 
deop wells by W. S. Bayley 8keich-map$, Diupramn, and JlluetraiionB, 

United States— Maine. U.b. Qenl. Surv. B. 876 (1909): pp. 128. Bastin and Davis. 
Peat Deposits of Maine. By Edson S. Bastin and ('‘harles A. Davis. Sketeh-mapH 
and -Bluetraiionf. 

Unitea States— Montana. IJ.S. Gtoh Swrr. B. 866(1909): pp. 8<>. Fisher, 

of the Great Falls (Vmltiold, Montana.* B> CassiUS A. Fisher. ShUk- 
mnpe. ‘ ertione^ and I Ihiet rations. 

United States— Montana. Fisher. 

U.8. Oeol. Surv Water-Supply Paper 221 (1999): pp. 9(». 

Geology and Water Kesouroos of the Great Falls Region, Montana By Cassius A. 
Fisher. Maps a7td Tlluslratlona. 

United States -Population. J.B. Anthnpologieal 1. 86 (1908) : 221-240. Ripley. 

The European population of the United States. By Prof. William Z. Biplcy. 

United States Wyoming. Barton and Biobenthal. 

U.S. Qcol. Sure. B. 864 (1909) : pp. 82. 

(ieology and Miurral Resources of tiio I.aramie Basin, Wyoming. A preliminary 
report by N. H. Dartou and C. E. Siebonihal. Maps, SecOons, and lUmiraiiom. 

CENTRAL AND SOUTHERN AMERICA. 

Argentina— Andes. SUOt A,W. Wien 116 (Abt. 1.) (1907) : 649-G74. Eeldel. 

Uobor den IJ^u dor argentinischen Aiideu. Yon H. Keidel. Siciione. 

Argentine — Archasology. Debenedetti. 

Excursion arqutjolugiea d las miniiB do Kipdn ( Valle Calchaquf— Provincia de Salta). 
Per Sah. DeU'Uedetti. Buenos Aires, 1908. Size 11 X 7j, pp. 06. Plan and 
Illustrations. Presented by the Author. 

Bolivia. Ballividn. 

1 >(‘logaei6ii Nncioiial del Territorio de Colouias del N.O., Bolivia, 1908. Luforme 
<Iel Deh'gado Naeioiial, Adojfo Ballividn (pp. vi , 298, and vi.). Aiiexos al Informe 
(pp. vi. and 188). [Para, 1909.J Size 9| x 6}. Maps. Presented by the Author, 
Brazil. T.lnm 

liC Bresil. Sos Limites aotuolles ; ses voies de pdiietratiou. Rapports presentes an 
Congres [nternatioiflil dc Gdographio de t«enbve, Juillet-Aodt 1908. Par M. de 
Oliveira Lima. Antwerp, 1908. Size 8^ x 5J, pp. 14, Maps. Presented by the 
Author. 

Bnu^. Deutsches Kolonialblatt 20 (1909) : 498-511, 541-557. Bandmann. 

J*"inc Studionreise in das tropisolio Brasilieu. Yon D. Sandmann. Illustrations. 

Chile. 

Chile : a handbook. Compiled by the International Bureau of Amorioaii Republics. 
Washington, D.C. : Bureau, [1909]. Size 9J x 6, pp. 286. Map and Illusirations. 
Presented by the Bureau. 

ChUe-Treaties. , FiniUa. 

Ministerio de Relaciones Exteriores. Anezotf d la Memoria piesentada por ol 
Ministro Dr. Claudio Pinilla (Tratados Yigentes), 1908. Santiago de Chile. 1908. 
Sizel0ix7,pp.876. 

No. I.— Januaey, 1910.] H 
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AmnALhBik An facifio islaebb. 

Wm Mialaret and Frayue. 

Oontllbutioii k Tdtadti du Olimat de la Nouvello-Cal^donie. (Lu Fluie de 19U8 
A 1908.) Far Dr. H. Miularet at A. Fraysie. Noumea, 1909. Size, 9} x 6, 
BP.16. 

Bee note in the Monthly Beoord, ante, p. 82. 

Benth Anitralia. Bonnin. 

r.H,O.S. AiiatrcLlaBiaf South Au$tr, Br. 10 (1907-08) : 67-89. 

North- woetoni Dietrict of South Aufliralla, In September, 1862. By Josiah Bonnin. 

Bonth Anitralia— Geology. Howohin. 

r.Jt.Q.8, AuttralaHia, South Auatr, Br. 10 (1907-08): 204-219. 

Geulogioal ObiervationB on some of the Localitiei vitiited by the Governor 
Muigrave*’ Farty in January, 1907. By Walter Howohin. IttuilrcUiofiB. 


FOLAB BEGIONB. 

Antarotio - German Expedition. Drygaliki. 

Deutioho SUdpolar Exp(>dition 14)01-1903. . . . horauHgego)>eii voii Erloh v. 
Drygaliki if. Band, Heft 1 (pp. 1 124) ; IV. Band, Heft J (pp. 1-124); and Y. 
Baud, Heft 2 (^. 105-810). ^liu: G. Keimor, 1909. Size 14 x 10}. Maps and 
lU/iuiraiionB. Preaented by the Imperial Foreign Office, Berlin. 

Antarotio— German Expedition. Drygaliki. 

Dentiohe HUdpolar-Expodition. 1901-190.3. . . . horausgegeben vou Erich von 
Drygalaki. Yola. 9 and 10 (Zo(ilogic% Bftnde I und 11.) Berlin : G. Biinicr, 1908- 
1909. Size 13} x 10, pp. (vol. 9) xii. and 568 : (voJ. 10) viii. und 604. Maps and 
lUuitratitme. Vresenfed by the Imperial Fonign Office^ Berlin. 

AroUo— Koteordiogy. Met Mop. 44 (1909) : 139-141. 

The Loweit Temperature on the Earth's Surface . 

Referb to Dr. Oook'i report of a temperature (»f - 83® F. 

Arotio— Bpitihergen. Norehe O.S. Aarlfog 19 {VJOl-S) : 134 151. Iiachien. 

Spitibergenekipeditioneu 1907. Af Gunuar Isachien. Sketoh-map. 

Oroonland— Amdmp Expedition Amdrup and otheri. 

MeddoleUer rnn Qr^nland 26 (1904-09): pp. .542. , 

Oarlabergfondots Expedition til Oet-Groulund, udfprt i Aareno 1898-1900 under / 
Ledelie af G. Amdru]). Maps, Diagrams, Illuitnitione. 

Greenland— Eikimo. Thalbitzer 

Ethnological description of the Amdrup eollectiou from East Greenland, ooinpriHing 
objects found in Eskimo house-ruins and graves north ol Augmugsalik between 68® 
and 75® lat. N. By W. I'halbitzer. (Reprinted from Meddeleleer om Or^nland, 
vol. SB.) Oopenbagen, 1909. Size 9 x 6, pp. 328 <550. lUvsIratione. 

Of. note in the October number, p. 459. 

Greenland— Ooeanogriphy. la G., B.S.G. Paris 19 ^1909) : 417 131 Damas. 

L'oedanograpbio do lu iiier du tJriiuluud. Resume des ohservatinns de Texpe'ditiou 
de la Belgica en 1905. Far D. Dumas, (liarts and Illustrations. 

MATHEMATICAL QEOGBAPHY. 

Cartography. M. h.k. G. Qes. HVc'n 52 (1909): 180-194. Briiokner. 

Zur Frage dur Furbcuplastik in dor Kartogniphie. Yon Eduurd Brilekner uud 
Dr. Arthur Briiokner. lllustratvms. 
or. note in vol. 29, p. 680. 

Mathematioal Geography. M. k.k. G. Gee. II ten 52 (1909) : 150-185. MSller. 

Graphiioho Liisung von Aufgabeu aus dor astronomiiohe Erdkunde. Von Dr. 
Max MoUer. JUu^ations. 

Navigation— ^Groat Oiroloi. An;i. Hydrograpkfe 86 (1909): 497-501. Kobbe. 

Angenitherte Daritellung dei Hauptbogeni in der Merkatorkarte. Yon Obent- 
lont. T. K<Aibe. Dingrame. 



OEOGEAFHICAL LITEBATXJBB OP THE MONTH. 


PHTBXOAL An BZOLOOIOAL OlOeEAPST. 

Cftrtogmphy— Prqfeotion. SeottiOi O. Mag. 25 (1909) : 449-469. OaUll 

An Account of a New Land Map of the World. By Bernard J. S. Oahill 
Sketoh^naps and Diagramf. 

Describes a somewhat complicated system of projection, by which distortion of the 
land-mass can be reduced to a minimum. 

Climatology. Monthly Weather Bw. 86 (1908): 859-864 ; 446-460. Huntington. 
The climate of the historic past. By Ellsworth Huntington. Diagram. 

Oeomox^ology— Mountain Banges. Bawiokl. 

M. h.k. G. Qse. WUn 62 (1909): 186-149. 

Der Nordappenin und die Westkarpathen, eine morphologische Parallele. Von 
Dr. Ludomir B. r. Sawicki. Seotionf. 


Gei^ysios. Oeol Mag. v. 6 (1909): 145-148. Sohwari. 

Secular Earth-Oreep. By Prof. E. 11. S. Schwarz. Bketdk^map. 

The writer suggests that the sun's attraction *^must in oouivo of geological periods 
cause the ridges in the Earth's crust to creep westwards,” a oontinnous obliteration of 
features being the result. 

Olaoisl Periods. B.8. Edge Gdol. 28 (1909) : 154-160. GrhgoiTO. 

S'ur une cause possible do la glaciation du globe terrestre. Par Ach. Grdgoire. 

The suggested cause is the reversal of the normal difference of temperature between 
continental and subooeanic areas, caused by oscillations between sea and land. 

Glacial Periods. Deuteehe G. Blatter 82 (1909) : 1-30. Ndlko. 

Die Entstehung der Eiszeiten. Von Dr. Fr. Nolke. 

Glaciers. Canadian Alpine J. 2 (1909) : 92-96. Beid. 

Observations of Glaciers. By Harry Fielding Beid. lUuetrationg, 

Hints on observing glaciers. 

Glaciers. Canadian Alpine J. 2 (1909) : 56-78. Vauz. 

Modern Glaciers. By Wm. S. Vaux. lUiMtratiaiu, 

Meteorology— Evaporation. Monthly Weather Rev. 86 (1908) : 487-445. Bigelow. 
Studies on the phenomena of the evaporation of water over lakes and reservoirs. 
IV. The progress of the research in 1908, and the proposed campaign for the years 
1909 and 19l0. By J*rof. Frank H. Bigelow. 

See ante, p. 8d. 

Meteorology— ^Aefraction. Cairo So. J. 8 (1909): 129-136. Xydis and others. 

Terrestrial Befraotion at Alexandria. By 0. Xydis, with a note by J. I. Craig. 
Befraction across the Nile Valley. By B. F. B. Keeling. Diagram. 

See ante, p. 79 . 

Books. Fletcher. 

British Museum (Natural History). Mineral Department. An Introduction to the 
Study of Books, and Guide to the Museum Collection. By L. Fletcher. Fourth 
edition. London, 1909. Size 8^ X 5^, pp. viii. and 156. Plan. Presented. 

Seismology. J* Franklin 1. 167 (1909) : 484-472. Carter. 

Earthquakes in the Light of the New Seismology. By Prof. Oscar C. 8. Carter. 
^teh-map, Illwtrafion, and Diagram. 

Seismology. Quart. Bevieio 419 (1909) : 477-500. Davison. 

Earthquakes and their Causes. By Charles Davison. Diagram. 

Seismology. African 8. 8 (1909) : 898-411. Struck. 

African ideas onHho subject of Earthquakes. By Bernhard Struck. 

Bee vol. 84, p. 457. 

Subterranean Fire. 8itd>. math.-phye. Kl. A.W. MUnehen, 1908: 123-189. Gilnther. 
Brdbrande und deren angobliche geophysische Konsequenzen. Von Siegmund 
Gttnther. 

An examination of Werner's Theory of Vuloanioity, with a discussion of the pseudo- 
volcanic phenomena of burning mountains, etc. * 

Tides. EnniM. 

The Tides, their causes and representation. By Bolliu Arthur Harris, (Beprinted 
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from the Popular BeUaee MofUhlyt June, 1909.) New York, 1909. Sise 10 x 7, 
pp. 521-689. OharU and Diagrams, 

YULm. Beitrage Oeophysik 10 (1909) : 125-1.51. Xtiller. 

Zur Theorio dor Entetehung der Tiden. Von Aloys Miillor. Diagrams, 


OSNSXAL. 

BlUiograj^j. Baiokia. 

Bibliotheca Geographica. Herausgegoben von der Gesellschaft fiir Enlkunde zu 
Berlin. Bearbtdtet von Otto Basohin. Band ziv. 1905. Berlin : IV. H. Eiilil, 
1909. Size 9} x C, pp. xvi. and 54.5. Presented by the GeselUehaft fUr Brdkunde, 
Berlin. 

British Empire — Bunreys. 

The survey of British Africa, Ceylon, the Federated Malay States, Jamaica, 
Trinidad, British Honduras, Fiji. The annual report of the Colonial Survey 
Committee. Fourth year : to March .HI, 1909. ((kdonial RoportH, Annual No. 008, 
1909.) Size 9} X 6, pp. 52. Index-map and lUnelraikm. Price Is. Id. 

This was notiood in the Dcoonibor number, p. G18 
Eduoation. J.G. 7(1909): 193-208. Marbut. 

The Collego Unit in Physioul Geography. By C. F. Marbut. 

On the scope and methods of geography in Education (See October number, 
p. 460.) 

Eduoation— Map-reading. G. 7Vac7<er 6 (1909): 81 85. Reynolds. 

Map Reading and Imagination. By Joan B. Re} uolds. 

Eduoation -Models. Q, Teacher 6 (1909) : 19 -23. McMichael. 

A method of modelling in rtdiof by njeans of serial sections from a contoured map 
By J. A. McMioiiaol. lllustraHone. 

Education -Burvoying. 0, Teaclur 5 (1909) : 86-90. Deas and Mort. 

Surveying in Schools. By J. Deas and F. Mort. Sketch-map. 

Eduoation— Teit-book. Wallis. 

Piaotical exercises in geography \ two yvnie < ourse. By H. C. Wallis. Tjondou ; 
Macmillan & Co., 1909. Size 7^ x 6, pp. xxi\. and IHl. Sketch maps^ Jllmtra- 
iione, awl Diugrama. Price 2m. 6d. Presented by the Puhlinkeis. 

Mountaineering. AppuZarA/n 12 (1909) . Baloh. 

High Mountain AHcents. By Edwin Swift Baloh. 

Notes (Ui the liighcst asoeutR of reeont years 
Bki in Mountaineering. A/p/m .7. 24 (1909): .')5H-.5(;4. Clarke. 

Mountaineering on Ski. By E. iiussoll (Jlarkc. rations 


NEW HAPS. 

By E. A. REEVES, Map Curator, R.Q.S. 

EVBOPE. 

British Isles— England and Wales. Ordnance Survey. 

Sheets published by the Bireotor-Gonoral of the Ordnance Survey, Southampton, 
from November 1 to 30, 1909. 

4 miles to 1 inch 

Revised, in outline, engraved, 8 (20 and 24). Is. G 7 each. 

County diagrume, showing civil parishes, witli a tabic of their area. IVmbroke- 
shire. 6<2. 

1-indh— (third edition):— 

Outline, 198, 231. Is. each (engraved). 

With l^lls iu black or brown, 19S, 231. Is. eneh (engraved). 

Largo-^eet Series, printed in colours, folded in cover or flat in sheets, 50, 116, 
124, 126. On paper. Is. 6d . ; mounted on linen, 2m. ; mounted in sections 2m. (Jd! 
eaok. 
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0.inch— Oonnij Miapi 

HanpiUre, 7 iheeti. Xeiit, 17 aheeta. LaaouMia, 1 aheet. Torkahira, 17 aheeta 
Price la. each, 

85-ineh— Oonnty Maps : — 

Cheahira, 22 aheeta. Hampahira, 27 aheeta. Lanoaakira, 8 aheeta. Biiaaax, 82. 
aheeta. Yorkahira, 90 aheeta. Ss. earh, 

(E. Stanford, London Agent.) 

England and Walaa. Gaologiaal Bnnray 

d milea to 1 inch 

New Beriea, odour printed. Solid edition (21 and 25). 2a. 6d. 

1-inoh map 

Now Soriea, colour printed. Drift edition, 847, G4. la. 6d, each, 

(E. Stanford, London Agent.) 

Finland. 

Suomen Emununmet&ain Eartta. [Foreat map of Finland.] Scale : 1 : 800,000 
or 1 inch to 12*6 atat. milea. 4 aheeta. [Ilelaingfora], 1906. 

A general map of Finland, ahowing foreata by green tinting. Beaidea this apeoial 
feature, a conaidcrablo amount of general information ia giyen, and the map h clearly 
printed in ooloura. 

Germany. E. Prenaa. Landcaanlkahme. 

Earte dee Deutachen Reiohea. Scale 1:100,000 or 1 inch to I'O atat. mile. 
Sheeta : (Kupferdruck Auagabe) 862, Ballenatedt ; 574, Heilbronn. Berlin : R. 
Eiacnaohmidt, 1909. 

Bpain. Inatituto Geogradoo y Eatadiatioo, Madrid 

Mapa Topografloa de Eapana. Scale 1 50, 000 or 1*8 inch to 1 atat. mile. Sheet 
1022, CUmpilloa. Madrid : Inatituto Geogradoo y Eatadiatico, 1909. 


ABIA. 

Borneo. Topographioal Bureau, Batavia. 

Overziehtakaart van het cilaud Borneo. Scale 1 : 2,000,000 or 1 inch to 31*5 atat. 
miloa. Batavia : Topographical Bureau, 1909. 

A new edition of a general map of Bomoo. Shows cb'arly the location of various 
minerals by coloured ayrabola, in addition to other useful information. 

Oelebei. Topographical Bureau, Batavia. 

OverziehtskfAirt van het eiland Celebes. Scale 1 : 1, 250,000 or 1 incli to 19*7 atat. 
miles. Batavia : Topographioal Bureau, 1909.' 

A useful map of the island of Celebes, compiled from the latest information, and 
well produced in colours. In addition to the general map there are two insets of the 
island, one showing political divisions and means of oommunioation, and the other 
the density of population. There are also tables of the imports and exports 
Indian Government Burveys. Burveyor-General of India. 

India and adjacent countries : scale 1 : 1,000,000 : Persia 2 sheets, Bombay Presidency 
1 sheet; 1 inch to 1 mile: North-West Frontier Provinces 12 sheets, Bombay 9 
sheets, Madras 1 sheet, Punjab G sheets. United Provinoes 4 sheets, Central Pro- 
vinces and Borar 8 sheets, Bengal 8 sheets, Eastern Bengal and Assam 1 sheet, 
Burma 2 sheets. India, 1 inch to 64 miles. ^Frontier Surveys; North-West 
Trans-Frontior, 1 inch to 4 miles, 1 sheet. Bengal : Provincial map, 1 inch to 32 
miles ; Bengal Survey, 1 inch to I mile, 8 sheets. Bombay Survey, 1 indh to 1 mile, 

1 sheet ; Levels in Bind, 1 iuch to 2 miles, I sheet. Burma : Provincial map, 1 
iiioh to 32 miles ; Burma Survey, 1 inch to 1 mile, 8 sheets. Central India and 
Rajputana : 0. I. Agency, 1 inch to 16 miles ; Rajputana Agency, 1 inch to 16 
miles : Central India and Rajputana Survey, 1 inch to 1 mile, «5 sheets. Central 
Provinces, 1 inch to 32 miles ; Central Provinces Survey, 1 inch to 1 mile, 4 sheets. 
Eastern Bengal and Assam, 1 inch to .32 miles; Eastern Bengal and Assfun 
Survey, I inch to 1 mile, 4 sheets. Madras Presidency, 1 inch to 32 miles. Punjab 
Survey, 1 inch to 1 mile, 8 sheets ; Levels in the Punjab, 1 inch to 2 miles, 5 
sheets. United Provinces : Farukhabad District, 1 inch to 4 miles ; United Pro- 
vinces Survey, 1 inch to 1 mile, 17 sheets. Afghanistan, 1 inch to 82 miles. 
Baluchistan Agency with Sind, 1 inch to 32 milea Eastern Turkestan, 1 inch to 
32 milea Calcutta : Surveyor-General’s Office, 1909, Presented hg the Secretary of 
State for India, through the India Office. 
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AfBXOA. 

'AlftrU. OoiiTenieiiL«nt Oto^rAl dt I'Algdrie. 

Department de TAIger. Carte doe Voiefl do Communioation dreesde par ordre do 
M. 0. Jonnart, Gonyemeur-Generel. Scale 1 : 400,000 or 1 inch to 5*5 stat. 
mttea. Al^ra : Gonvemcment General de T Algene, Swyioe Cartonaphique, 1909. 
PrMewUdliy Af. B. de FloUe Itoqvsvaire^ Chef de Service Cartogra]^ique. 


One of a aorieB of outline maps of Algeria, without hills, showing means of oom- 
mnnioatlon. Railways and roads, open, under construction, and proj^ted, are clearly 
diitingnished, whilst their cherocter and relative importance arc also indicated by the 
qrnbols employed. 


AEXSIOA. 

Argentina-— Buenos Aires. Bept. de Obras Pnblioas, Buenos Aires. 

Plano de la Ciudad dc Buenos Aires, Capitnl do la Bopublica Argentina con el 
Trasado General de Culles. Confeocionado por el Departamento do Obras I’ublicas 
de la Mnnidpalidad. Scale 1 : 10,000 or inches to 1 stat. milb. Twelve sheets. 
Buenos Aires : Departamento de Obras I'ublioas de la Monioipalidad, 1 007. Prs- 
eemM by H, Frank Previfd', Etq, 

A large-scale plan of the city of Buenos Aires in twelve sheets, each measuring 28 
inches by 22 inohes. carefully oonHtructc'd fi-om the surveys and plans in the Department 
of Public Works of that city. 


(kdombia. Vergara y Velaioo. 

Atlas Complete do Geogratla Colombiana por Francisco Javier Vergara y Velasco. 
Farts 1-5. Bogota : Imprenta Eleotiioa, 1906. 

This is the sizlh part of an atlas of the Cepublic of Colombia, of which the publica- 
tion was oommenoed in 1906. Each pari contains about twelve maps, accompanied by 
teat, dealing with the general and physical geography, geology, history, and population 
of the country ; in addition to whion are plans of towns, charts of the coast, and rive r^i. 
and numerous sections. There will be altogether eight parts, and it is intended to 
complete the atlas during the present year. 

The cartographical material Colombia is so scanty, and so few maps of the 
country exist, that any addition to our knowledge will bo welcomed: but notwithstand- 
ing the fact tliat this atlas contains interesting information, the maps are so roughly 
drawn and lithographed, and are gencially such crude productions, that much of the 
value they might liave is lost. It is greatly to bo regretted that instead of publishiag 
facsimiles of the author’s rough pen-and-ink drawings, it was not found possible to 
plaoe the work in the hands of oxperitmcod g(H)graphioal draughtsmen. 

United States. Philip. 

Thilips’ Oom])aratiyo Series of Largo School Maps. Unitod States. Scale 
] : 3,000,000 or I inch to 47*3 stat. miles. Tjondou : George T’hilip & Son, Ltd., 
1909. Priee lie. mounted on rollers and vamMted. Prevented by the PMielter. 

Venenela. Einistro de Ouerra y Marina, Oaraeas. 

Mapa General de Venezuela. Seale 1 : 1,000,000 or 1 inch to 15*8 stat. miles. 
Canoas sheet. — Atlas de Venezuela. Seale 1 : 250,000 or 1 inch to 3*9 stat. miles. 
Map No. 12. — Plano Toppgraiioo de Venezuela. Scale 1 : 50,000 or 1*3 inch to 1 
stat. mile. Sheet 12 15.— Carta demonstrativa del progreso de los trabajos del 
Piano Militar de V.nezuolu. Seale 1 : 2,000,000 or 1 inch to 31*5 stat. miles. — 
Demonstradon de las prinoipales diferoncios entre el luapa do Venezuela por 
Oodazzi y el mapa general de los trabajos del Plano Militar de Venezuela. Scale 
1 : 1,880,000 or 1 inch to 20*9 stat. miles. Caracas : Ministro de Guerra y Marina, 
1907-1909. 

These are Bc>parato copies of the sheets which appeared in the memoir on the new 
survey of Venezuela in 1907. The survey was undertaken by the Commission appointed 
by General Oastro, in 1004, when President of the Republic, and the above sheets com- 

S rise (1) A general outline sketch showing in red positions determined astronomically 
y officers of the commissions, with the corresponding positioDB, in black, as formerly 
laid down on C'odazzi’s map, which for many years has formed the only map of the 
country on anything like a large scale. (2) Part of one of the sheets of the survey on 
the scale of 1 : 1,900,000, us sptoimen, showing Caracas and about 150 miles to the south 
east, and west. (8) Sheet No. 12 of the 1 : 250,000 scale, with Oaraoeus, I’to Cabello’, 
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and the eountiy a few milea fnm the coast. (4) The district between CaraoBs aad the 
coast, indlnding La Goaira, on the scale of 1 : 50,000. All the sheets are printed in 
colours, lowlying lands being shown in green, and the hills in brown shading. There 
are no oontcrars, hot heiglits are occasionally indicated by figures. The second Tolnme 
of the memoir on the sarrey with which these sheets were first published gives a very 
complete account of this important nndertahing. After a short historical sketch of the 
previous maps of the country, it deals with the projection used in the present survey, 
the determination of the positiou of the observatory of Oajigal, Caracas, metliods of 
comi>utation, telegraphic determinations of longitudes. It gives also a of the 

positions, barometer, thermometer, and magnetic observations, and other matters. 

Hitherto the maps of Venezuela have consisted of compilations firom more or less 
approximate route-traverses and sketohes, and nothing like a reliable aurvey of the 
country has existed. It is, thorofor^ to be hoped that this work will not be allowed to 
fidl through, as has been the case with other enterprises of the kind. 


CfSVSEAL. 

World. fit. Martin and Bohrader. 

Atlas TJniversel de Oeographie oonstrnit d’aprks lee souroes originales et les 
documents les plus rdoents, cartes, voyages, mdmoires, travanx geMosiques, cto., 
avec un texte analyiique. Ouvzage commence w M. Vivien de Saint-Martin et 
oontinud par Fr. Bohrader. Sheet 78, Stats- Unis d'Amerique. Feuille Nord- 
Ouest. Paris : Haohette A Oie., 1909. Fre$miiUd hy the PMuiher, 

This sheet oompletes the four-sheet map of the United States published in this 
atlas on the scale of 1 : 5,000,000. Like the others of the series, it is well drawn and 
engraved ; but, as has been minted out before in regard to other sheets, owing to the 
faot that the hillwork and lettering are both in hlSckf many of the names, whioh are 
very small, aro almost illegible in the mountainous regions, and tho map in this part 
IS very oo^used in its appearance. 


GHABTfi. 

Admiralty Charts. Hydrographic Dq^artment, Admiralty. 

Charts and Flans published by the Hydrographic Department, Admiralty, during 
October, 1909. Presented hy the Hydrographerf Admiralty, 

Hew courts— No. 645, Flans on the coast of Peru : Lobitos to La Cruz bay, Lobitos 
cove, Talara bay, 8s. 471, Anstralia, south coast : Port Adelaide harbour, 2i. — 
j^ew Plans aad Plans added. 1454, AnohorageB in Alaska. New Plans : Bhnmagin 
islands, English bay, 3s. 

Atlantic, Horih,*and Mediterranean. Meteorologloal OilLoe. 

Monthly meteoiolimoal charts of the North Atlaatio and Mediterranean, December, 
1909. London : Hfeteorologioal Offloe, 1909. Prioe Cd. each, Presenied hy the 
Meteorologicdl Qfiee, 

Atlantic, Horth. H.B. Eydn^graphio Offloe. 

‘ Pilot chaft of the North Atlantic ocean, November, 1909. Washington : U.B. 
Hydrographio Offloe, 1909. Presented hy the U,S. Hydrographie Qfiee, 

Atlantic, North. V.B. Weather Bnreao. 

M( teorologioal chart of the North Atlantic Ocean, Jannacy, 1910. Washington : 
Department of Agriculture, U.S. Weather Bureau, 1909. Presented hy the U.B, 
Weather Bureau. 

Indian Ooean and Bed fiea. Keteondogioal Qfflee. 

Monthly meteorologiool oharts of the Indian Ooean north of 15^ S. lat and Bed 
Sea, Deoembtt, 1909. London : Meteorological Offloe, 1909. Price 6d. each Presented 
hy the Meteorciogioal Qfflee, 

Faoiflo, Horth. V.B. Hydrogra^o Ofitoo. 

Pilot chart of the North Pacific Ooean, December, 1909. Waohington : U.S. 
Hydrographio Office, 1909. Presented hy the UJ3, Hydrogn^hie Qfflee. 

Paoifie, North, H.fi. Weather Bnroan. 

Meteorologloal chart of the North Pacific Ooean, January, 1910. Washington : 
Department of Agriculture, U.S. Weather Bureau, 1909. PreeeiUed hy the V,S. 
Weaiher Bureau, 



KIW MAM. 


PE0T0UAFH8. 

Aodta. OhuuMr. 

Twenty-four plioiographio negativee (films) of the Balir-el-Ghazal, taken by Captain 
Hugh Obanner, b.x.l.i. T resented by Captain Hugh Channer, E.M.LJ, 


(1) Group of Niam Niam girls, Meridi; (2-1) Young Dinka girls carrying pitchers 
of water, Lao Post ; (5 and 6) Group of Dinka warriors, Lao Post ; (7) Dinka girl with 
pitciber of water; (8) Bakka girl, Meridi; (9) Kiam Niam girl; (10 and 11) Group of 
Niam Niam girls : (12 and 18) Group of Dinka ** friendlies ” being addressed prior to 
aooompanying a punitive patrol, Lao Post; p^) “Sakia,” or water-wheel, Rumbok; 
(Ifi) Budka women carrying pitchers, Meridi; (16) Bakka wife of local sheikh; (17) 
Niam Niam prisoner brought in by local sheikh, Meridi ; (18) Bakka girl and dog, 
Meridi; (19) Native woman ; (20) Bakka wife of a local sheikh, Meridi; (21) Niam 
Niam women, Meridi ; (22) Timber bridge built by Sudanese soldiers over the Meridi 
river ; (28) Native dancers, Meridi ; (24) Beene on the White Nile. 


Xes^tamia. Willoocks. 

Thirty-seven photographs of Mesopotamia, taken by Sir William Willcocks, k.o.»i.o.. 
Presented by Sir WiUiam WUlroeks, K.O.MM. 

As will be gathered from the titles, these pliotographs have a special historical 
importance, and give a good idea of the present condition and general characteristic 
features of this interesting region. Most of thorn were shown as lantern-slides when 
Sir William Willoocks read his paper before the Society in November last. 


(1-8) Baghdad ; (4 and 5) The British Bcsidoncy, Baghdad ; (C) South road, 
Baghdad; (7) Village on the Tigris, near Gtesiphon ; (8 and 9) Gtesiphon ; (10 and 11) 
Nauahcrwan*s palace, Otrsiphon ;*(12) The gate of Istar, Babylon ; (13) Bull from the 
nte of Istar, at Nebuchadnezzar palace, Bal>>lon; (14-17) Babylon; (18 and 19) 
Egra's tomb on the Tigris; (20) River Dyola at Bukuba; (21) Kulh Saleh ; (22) The 
entrance to Khan A'bu Said; (23) Amara, on the Tigris; (24) Bridge of boats at 
Amara ; (26) The Tigris near the swiimps ; (26) The water returning from the swamp 
to the river ; (27) The descent into the Adhun river; (28) Samawa, where three Imams 
are buried: (29) The Euphrates at Kurna, (80) The dry bed of the old Nahrwan; 
(81) Gamp at Khan Nahrwan; (32 and 33) Tigris and Euphrates mpotiug: (84) 
Unirrigated Mesopotamia; f85) Irrigate*! Mesopotamia; (86) Mesopotamian boats; 
(87) Mounted policeman. 


fiwitMTland. Vautier-Dufour. 

Vue dec Aloes avoo mer de brouillards prise du Chasseron. Jura Vaudois. Cliche* 
Vnutier-Diifour dt Grandson. Ste Croix; Rocidt€ pour le Developpcment de 
Ste. Croix, ri909]. Presented by M, Aug. Vautier-Dufour. ^ 

The photogmphs from which this l)eautiful panorama has been reproduced were 
taken by M. Aug. Vaiitior-Dufour, on Noombor 1, 1908, with his new telepliotographio 
lens called the “ Telephot,’' from (Jlmsseron (Vaud) in tho Jura, at an altitude of 
5277 feet. The complete view consists of ten plates joined together, each measuring 
7*09 X 9-45 inchoB (18 x 24 centimetres), and the exposure allowed was ton seconds 
tot each plate. Above the clouds arc seen, in remarkable distinctness, amongst many 
other important peaks. Mount Semnoz (.'iO miles distant), Aig. Peroe'e (61 miles) 
Ifont Blanc (71 miles), Dent du Midi miles), Grand Muvorau (51 miles) Dent 
Blanche (76 miles), Dom des Mischabel (87 miles), Balmhorn (62 miles) Jungfrau 
(70 miles), and Todi (112 miles). Act withstanding the great distances, the si^oial 
telephotogiaphic lens brings out tbe detail in a most remarkable manner, and M A 
Vautier-Dufour is to be congratulated on his success, a success which he states has only 
been attained after many disappointing attempts, chiefly duo to weather conditions 


MJB.— It would greatly add to the value of the ooUeotion of Photo- 
graphs which has been established in the Map Room, if aU the PeUowe 
of the Society who have taken photographs during their travels would 
forward eopiee of them to the Map Curator, by whom they will be 
a^dcnowledged. Should the donor have purohased the photographs it 
Will be usefol for refoienoe if the name of the photographs his 
address sjps given. 
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Frontier. By Major P. H. Fawoett, r.a. 

^Mareh Bepartment, Friday, Febmary 18, at 5 p.m., in the Map-room. Ohanges 
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* See alao pp. vi , yiil, and x. 
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THE HISPAR GLACIER.* 

L ITS TRIBUTARIES AND MOUNTAINS. 

Bj VANNY BULLOOK WORKMAN, 7.R.B.a.8., Offloier do i’lnotruotlon 

PuUlque do Vnuoioe. 

* When I last had the ploasnre of reading a paper before this Society in 
1905, 1 showed a view of J. Petigax, C. Savoye, and myself standing 
under the reversed oomioe, on top of the Alohori ool, 17,000 feet, at the 
source of the Alohori glaoier. We made the first asoent of this ool with 
the hope of finding a oaravan-passage on the north side to the Hispar 
glaoier. Oiyr disappointment at finding a oornioe overtopping a sheer 
preoipioe of 2000 feet was mitigated by' the wonderful view vouchsafed 
us of the north Eanibasar tributary of the Hispar, and a galaxy of 
magnificent peaks at its head. Some soenes spread before the explorer 
posBOSs a strange allurement whioh remains fixed in memory, and that 
picture olung to mine, and 1 determined, if possible in the future, to 
visit the Hispar and its branches. 

As I stated in my last paper, we had failed to find a oaravan-passage 
to the Hispar on several occasions, both on three cols ascended from the 
Chogo Lungma branches, which, had they proved feasible, would have 
led to gladers accessible to it, and on three points from the Alohori, 
which would have taken us over its great soutii wall. I said then I 
believed the only caravan-pass to it over the south watershed to be the 
Nuriiiik La. Presently I shall have something more to say of this ool 
as a practicable passage at the present day. Thus, having found we 
could not reach Hispar by a new, proper, mountaineer’s pass, we decided 


* Read at a Meeting of the Royal Geogiaphioal Society, December 6, 1909. . Map, 
p.22i. 

No. II.— Fkbruabt,i1910.] 
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in the summer of 1908 to accept the commonplace, and approach it irom 
the Gilgit road, called eighteen years ago by Knight the Siberia of 
Kashmir. 

Intending to remain six to eight weeks in that region, do some 
detailed surveying of the main glacier, and particularly of the north 
tributaries not visited by Sir Martin Conway, it was decided to take 
a topographer with the expedition. Our friend M. Charles Rabot of 
Paris consulted Prof. J. Brunhes, of the Fribourg University, who 
recommended two of his former pupils, Comte Dr. C. Calciati and Dr. 
M. de Koncza, both of whom had had experience in glacial topography 
in the Alps. The two being desirous of the opportunity offered to do 
some Himalayan work, the services of both were accepted. Our old 
Italian guide of three Himalaya seasons, C. Savoye, and three Cour- 
mayeur porters, also accompanied us. 

Two or thi*ee large caravans a year, only, being allowed to proceed 
towards the Pamirs, a permit from the Indian Government was necessary. 
Colonel Sir Francis Younghusband, resident in Kashmir, kindly under- 
took to arrange this matter, and we have to thank him for varied 
assistance and instructions given to officials both in ITunza-Nagar and 
later in Baltistan. Our friend the late Major G. Bruce, then political 
agent in Gilgit, was most kind in arranging six months in advance 
with the Mir of Nagar for a supply of grain and the contingent of 
coolies to accompany us on the glaciers. We were prevented from greet- 
ing and thanking him for his valuable aid by the inexorable decree 
of fate, and in Gilgit had only the mournful satisfaction of placing rosel» 
on his newly made grave. 

The 240 miles of road separating Srinagar from Gilgit no longer 
quite the Siberia depicted by Knight. It is a monotonous, dreary, and, at 
times, torrid enough stretch of country, but the road is a splendid tribute 
to the skill and energy of the engineers who built it, and who for years 
have seen to its constant maintenance, and the traveller has only to give 
the rein to his pony until he gets there, which is no special hardship to 
those accustomed to Himalayan travel. Two marches beyond Gilgit, at 
Chalt, the Hunza-Nagar country is entered, and here we were met by 
Sher Mohamed Khan, assistant to the political agent, who took charge 
of all arrangements for the further marches to Nagar. Just beyond 
Chalt, that famous peak Bakapushi, called by all Hunza-Nagar people 
Domani, bursts into view, a glorious 18,000 feet of sharp, gashed and 
i!i6racked snow-slopes, culminating in abrupt ice-glazed pinnacles. To 
my mind it is a more impressive, grander mountain than Nanga Parbat. 
The Mir of Nagar was to have met us a few miles before the village, 
iut we arrived six hours earlier than was expected, and were already 
inspecting the camping-bagh below the palace, when ho came hurrying 
down with a numerous suite to welcome us. He is a slim, fair-skinned, 
intelligent-looking man, with brown eyes and aquiline nose, and quite 
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European in his dresB. He brought his two bright-eyed little sons to 
see us. 

The afternoon was passed in going over all the previous agreements 
for gram, sheep, and coolie-supply for the glacier work. He was to 
arrange for a constant band of sixty to seventy coolies, who ev«'ry two 
weeks were to be changed off fpr a relief-corps. 

The next morning, escorted to the outskirts of Nagar by the Mir, 
Wazir, and Ehan, our large caravan in charge of a lambardar and 
military levy, left for Hispar village, 29 miles distant, whither the 
European agent and the topographers had preceded us by three weeks. 
Soon after leaving Nagar, the tongue of the Ifopar glacier is crossed, 
and the narrow valley through which the Hispar river descends 
followed. It is encased on both sides by steep slopes composed of alter- 
nating strata of alluvium, sand, and gravel, interspersed with carious- 
sized boulders, to a height of perhaps 2000 feet above its bed, upon 
which are superimposed tali of like materials fallen from peaks still 
higher up, through the whole thickness of which the river has cut its 
path, leaving the rough walls either vertical or descending to it in 
abrupt inclines. 

These walls are broken at intervals by deep ravines washed out by 
floods, and avalanches of rock and sand constantly erode them, filling 
• the air with dust. As the valley widens at times, a series of terraces of 
similar make-up are met with. The whole vale for many miles below 
Hispar presents a scone of utter desolation. The small path, often quite 
obliterated, and again barely wide enough for one’s feet, winds up and 
down the barren spurs or over the edge of creepy precipices, to near 
the alluvial^ fan upon which Hispar village stands. At Hispar we 
stayed only long enough to reorganize our loads, interview the topo- 
graphers who came down to meet us, and visit the Hispar tongue, which 
descends to mile above the village. 

1 would hero refer to the Yengutsa glacier, the tongue of which, as 
well as that of the Hispar, was thoroughly examined by Mr. H. H. Hayden 
in 1906, on behalf of the Geological Survey of India. The Yengutsa 
tongue descends at present to within 2952 feet of the Hispar river, and 
Hispar village lies only about 754 feet east of it. Dr. Calciati made a 
survey on the scale of 1 : 20,000 with the r5gle k eolim5tre *’ of the part, 
including the tongues of the Yengutsa and Hispar, and so carried 
further the survey begun by Mr. Hayden. 

As points of study for the Yengutsa, he and Dr. Eoneza took the 
same two pyramids marked in black O.S.I., adding in red the initials 
B.W. and date of our expedition of 1908. Having previously possessed 
themselves of the facts reported by Mr. Hayden, their examinations 
show that this glacier remains about as he found it in 1906, manifesting 
only a small decrease in thickness and length. They report a recession 
of 98'9 feet, as measured carefully from the line of pyramids on either 

1 2 
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side of the oaiion. This figure has refereuoe to the time of their 
departure only, the end of August, and they regard suoh a light retreat 
as due probably only to the summer oon traction. It will be remembered 
that this is one of the glaciers examined by Mr. Hayden, which five 
years previous to his visit is said by the natives to have suddenly 
advanced with great rapidity, a distance which Mr. Hayden, referring 
to Sir Martin Oonway’s map, judges to have been about 2 miles. A 
farther advance of this glacier might cause incalculable damage to the 
meagre wheat-fields of the inhabitants, who, as it is, find hard lines to 
subsist at all. 

In regard to the Hispar, our topographers found the Geological 
Survey pyramids placed on both sides of the river at the tongue. Near 
the one on the right bank, they marked the red letters and date of our 
expedition on a large erratic boulder, repeating this marking on a 
polished rook near the Geological Survey pyramid of the left bank. 
They report the shrinkage in the end of the Hispar tongue as not 
exceeding 80 feet, so that the Hispar may be said to be stationary at 
present. By the end of August they noticed, however, that the depth 
of the tongue was much reduced, many large blocks of ice having fallen 
down and been carried away by the sub-glacial stream. 

On July 4 we left Hispar. The weather having turned very fine, it 
was decided to ascend on the orographical left bank to the Haigatum 
glacier, and visit it and the Nushik La. This col — ^for I cannot to-day 
call it a pass — had a special interest for us, as in 1903 we had wished to 
cross it from Baltistan, but had been baulked in so doing by the Basha 
coolies, who had refused to ascend to it from the Kero Lungma. For 
many years it was spoken and written about as a passage for natives 
and even animals between Baltistan and Nagar, but when such reports 
as exist are sifted, there appears to be no history of any authentic 
crossing until 1892, when four members of Sir Martin Conway’s party 
traversed it to the Basha valley. In 1861, Colonel Godwin Austen 
ascended from the Eero Lungma to its top, but did not descend it on the 
Haigatum side. Likewise, Major Cunningham followed later, reaching 
the summit, but, finding a comice and steep ice-wall beneath it, retraced 
his steps. In 1896 Dr. A. Neve tried to cross from the Kero Lungma, 
but was obliged to turn back. 

After camping beyond the entrance on the left bank of the Haigatum 
glacier, we ascended 600 feet on the ardte above to examine the col. 
From here it was apparent that the sharp wall leading to the Nushik 
La was so difficult from its gradient and the kind of snow covering it, 
and so exposed to avalanches, which constantly fell from the overhang- 
ing snow-cornice running from end to end of its apex, that it would 
tempting providence to attempt its ascent. More to the east, the slopes 
of a snow mountain, while in places steeper, schrund-cut, and overhung 
by great stratified cornices, led to a large white mamelon high above 
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the Nushik La, and this route we decided to tiy, with the guide and 
porters only. We should here reach an elevated brow in the depression, 
and overlook the region on both sides. 

The levy and coolies, when asked what they knew of a pass from 
this glacier, replied that they had heard there was one, but had no 
personal knowledge of it To ensure any reasonable surety to life, it 
would be necessary to start very early, in order to be down on the 
glacier again noon, at which time the daily and continuous avalanche- 
cannonade started in from ^1 slopes at the head of and above the east 
side of the glacier. 

As there are other things to speak of to-night, I will not give a 
detailed account of the climb carried out from the camp, here seen near 
the source of the glacier. The dangerous ascent and descent was made 
between 2 a.m. and 1 2 noon. An hour or two spent on such scarps as 
seen in the view was a feature of the climb. Several times, whenev^f 
we dared to halt, the clinometer was used, and in each case, the angle of 
graduation of 60° being exceeded, failed to register. The slopes here 
and at other points were probably at an angle of 70^ Mr. 0. Eokenstein, 
using Sir Martin Conway’s clinometer, graduated to 46°, estimated an 
angle of 52^° on his ascent— obviously, as Sir Martin says, an error. 
The slants we ascended surpassed any such angle. At a point above the 
snow scarps we found again the interesting nievea penitente$ first observed 
by us in Himalaya in 1906 in the Nun Eun. While not very high, from 
18 to 24 inches, they were perfect specimens of this curious snow- 
phenomenon. 

Next the white mamelon, height 18,000 feet, which overlooks the 
Nushik col by 1200 feet, is seen. Its north face presents a nearly per- 
pendicular ice-wall, below which spreads a huge starfish-like bergsohrund 
of unknown depth. 

The route we took to the mamelon, the only one feasible at present, 
is strenuous enough for mountaineers, and cannot be regarded as practi- 
cable in any way for a loaded caravan. It would not have been possible 
to induce our Nagar coolies to follow us loaded up the appallingly steep 
and dangerous face we ascended. A descent can be made from the 
mamelon to the Kero Lungma, the ascent to the Nushik from Baltistan 
being quite possible for loaded coolies. The guide Zurbriggen appears, 
in 1892, to have ascended to a point well below the mamelon, but also 
east above the Nushik col, and thence crossed to the other side. In all 
respects the route, as he then found it, was, apparently, much easier than 
we found it in 1908, but that may be accounted for in the changed ice 
and snow-conditions in the last sixteen years. Such changes are known 
to occur in Himalayan passes, several instances of which might be cited. 
When one reflects on the mighty natural forces always at work in great 
mountain regions, particularly in the higher Himalaya, where wind, 
snow, and water are building up, tearing down, and washing out, with 
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a rapidity unknown in the Alps, this is not surprising. In our own ex- 
perience of the last ten years in Asia, on revisiting certain places, distinct 
differences in the obstacles met with have been observed. 

Above the mamelon east a fine snow-peak rose about 1000 feet in a 
series of slants separated by snow-terraces. This peak we climbed to 
within 20 feet of its apex, where from a small ice-ledge three ice- 
comices rose straight above us, like the monster teeth of some petrified 
Himalayan mammoth of bygone ages. Savoye used his ice-axe for 
twenty minutes on the first one, and then reported that, owing to hard 
ice, it would take two hours to out through them to the top. It was 
10 a.m., and, in view of the dangerous avalanche-swept descent to the 
glacier, we decided to leave out the last 20 feet of cornices, for the 
mountain was really a fait accompli. We named the mountain (height, 
19,000 feet) Triple Oornice peak. 

I would here mention that our heights of peaks, passes, and camps, 
as on previous expeditions, were taken by boiling-point readings 
compared with simultaneous ones taken at a lower Government 
station — in this case at Oilgit — three times daily for us during the 
summer. 

This view of the mamelon was taken on the descent. Scarcely 
stopping to breathe, the dangerous downward climb was made amid the 
boom of avalanches, which fortunately spared our party, and camp was 
reached by 12.30. To quote the opinion of a mountain-expert, Savoye 
remarked, en route to the lower camp, that he should not care to repeat 
that climb, as he had not felt easy in his mind from two in the morning 
until after noon. 

The chief northern tributaries of the Hispar are the^ Lak, the 
Pumarikich, the Jutmaru, and the Eanibasar, and on the south the 
Ilaigatum and the Makorum. A survey with theodolite by Dr. Eoncza, 
and with the “ r^gle a eclim^tre ” of the Gaulier type employed in the 
French Army Topographical Service by Dr. Calciati, was made for us 
of these glaciers, and, in addition, many stereoscopic and panoramic 
views taken in connection with this work. 1 believe I am correct in 
saying that this is the first time that detailed glacial surveying by the 
methods employed of recent years in the Alps, America, and elsewhere, 
has been carried out in the Himalaya. They found the above glaciers 
join the Hispar by a regular slope without the intervention of a terrace, 
with the exception of the Pumarikish, which is connected by terraces. 
They report, as do we, no practicable passage between any two of the 
branch-basins. 

Of our first exploration of the fine north tributaries, the Jutmaru 
and Eanibasar, respectively 9*«3 and 5*6 miles long, I would say a few 
words as to their general character. In view of generally accepted 
ideas on nomenclature, that names known best to natives should be 
taken for glaciers and mountains, we have been forced to substitute 
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on our map the name Jutmaru for the glacier marked ’HunihfigftT on 
Sir Martin Conway's, transferring the name Eanibasar to the higher 
branch, of which Sir Martin said in 1892 ** there afipeared to be no 
name.” The Hispar natiTes accompanying the topographers, and Nagar 
coolies with us, wheneyer asked, distinctly stated that they knew these 
gladers only by the names referred to, and in the order placed on 
oTir map. 

As my province to-night is to mention monntain-forms rather than 
glacial features, I would say that both these branches are surrounded 
by high, picturesque but inaccessible snow and rock-peaks, often decked 
by hanging glaciers ending in such abrupt, savage ice-falls that it seemed 
as if the slightest earth-tremor would precipitate them in shattered 
ico-blocks to the main stream. The apices of these extraordinary peaks 
are in many instances festooned with fantastic double and tripU 
cornices, perpetuating here on the frontier in snow-sculpture the weird 
figures, such as yalis and three-hooded cobras, of South Indian temple- 
architecture. Both glaciers widen near their sources into snow -basins, 
and we found, as did the topographers, the reservoir of the Jutmaru 
to bo the more extensive. From that of the Jutmaru two steep tribu- 
taries branch east and west about 2 miles in length. These again end 
in rock-walls several thousand feet high, connecting more high peaks 
garlanded with furrowed and riven ice-falls, from which avalanches 
constantly fall. 

The long longitudinal moraine-ridges on this glacier in places reach 
a height of 100 feet, while between them the white ice ascends gently, 
crevassod, presenting picturesque undulating bands. We found on this 
and on the Eanibasar many surface streams, some difficult to ford, one 
on the Jutmaru being, when we crossed it, quite 50 feet wide. Our 
tallest man sank into it above the waist. It was coated with frozen 
slush, presenting a firm enough surface to enable us, by throwing our- 
selves flat, to crawl across by aid of our ice-axes placed in front. 

Our duty as mountain-students was to climb cols for observation- 
points, but neither on the main glaciers nor on their brunches could 
feasible slopes or ridges be discovered. The only one accessible to human 
feet was on the right bank of the Jutmaru, and this col overlooked a 
limited region of no geographical importance. This is the first branch 
on the left of the Eanibasar, the only one of any account. 

To return to the Hispar. The only trees growing there at present 
are dwarf-willows. Cedars evidently formerly grew, as in a few places 
their dead trunks were found, but no living cedars were seen. The 
wood-growth limit is at about 14,500 feet, somewhat higher than on the 
Chogo Lungma glacier. The snow-line, on the contrary, is lower than 
we found it on the Chogo. After many observations wo placed it on 
south slopes at not over 16,500 feet, while on northern ones it is, of 
course, considerably lower. 
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Paniiig by the still higher, equally interesting north branches of 
the HispaTi I must ask you to follow me on an asoent made from the 
highest base, called Ooolies’ Paradise Camp,” 15,900 feet, situated on 
the last moraine-ridge below the Hispar pass on the right bank. We 
have explored three out of four of the longest Himalayan glaciers, and 
on the Hispar found the greatest number of inaooessible peaks. I do 
not recall one on the north boundary high enough to afford a view of 
importance which is climbable, and certainly not one crowning the south 
snow-wall for 20 miles is even approachable. 

To the north of the Hispar pass, and separated from it by 8 or 
4 miles of ascending snow-fields and gashed ice-falls, rises a very sharp 
triangular pyramid-peak. The snows of its east side feed the Biafo and 
Snow lake ; those of the south-west and west fianks contribute to the 
Hispar reservoir, hence the name, Biafo Hispar Watershed peak, which 
was given it. It is seen for 20 miles on the Biafo glacier, overtopping 
Snow lake to the west. From the Haigatum branch onward, always 
fore-shortened, it is visible from the left of the Hispar. The mountain 
had a singular attraction for me, for I knew that Irom its summit not 
only a grand view could be had, but one of much topographical interest. 
Three arltes diverged from its pointed top, sweeping down precipitously 
2000 to 3000 feet, of which the west and south ones looked impracticable 
of asoent, but the east had yet to be studied. 

On August 1, with eighteen coolies under the lambardar, we left 
camp early, climbing the long, frozen slopes to the south of the pass. 
A day or two previous a new relay of Nagar ooolies had taken the place 
of a bad lot who bad returned, and we feared the new set would handicap 
the possible ascent of the mountain. After three hours’ slimblng, the 
peak came into full view, and we saw that the long ridge must be 
contoured, then a sharp ascent made to a high basin between the south 
and east shoulders. The caravan was still behind. We continued on 
to the base of a steep 800-feet wall, which, if surmounted, would bring 
us to the scoop between the aretes, and render the peak probably within 
reach the next day. Making a solid zigzag path, we had climbed about 
500 feet when the caravan arrived at the base. 

The bearer called up that the coolies would not attempt the wall. 
We replied that they must. Then the lambardar harangued them, but 
in vain. Finally, Savoye went down to see what he could do. After 
he had talked a while, to our surprise, three of the loudest Nagaris 
attacked him with their spiked sticks. In self-defence he struck one 
of them over the back with his ice-axe, felling him to the snow. That 
settled the matter. They all subsided, and began to file slowly upward. 
This was the first time they had attacked the guide, and the first and 
only time a coolie was struck by our Europeans. The lambardar often 
used his stick on coolies ; but that was the Mir’s affair, not ours. Later, 
some of them reached the small snow-flat where we waited, while others 
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stopped short of it, allowing the porters to return and bring np their 
loads. We were, however, very glad to reach this spot, the height of 
which, later computed, was 19,100 feet. Savoye and one porter went off 
to examine the east shoulder, which was found impossible because of 
a fluting of cornices. The only solution was the south, much sharper 
arBte facing the Hispar pass. 

While still clear the next morning, the sky had a fllmy look, indicat- 
ing a storm before night, so all haste was made to secure the peak before 
a change came. With the guide and two porters, I left for this mountain ; 
while later Dr. Workman and the third porter started for a lower peak 
east, overlooking Snow lake. 

Grossing the intervening slopes, we ascended a steep snow-wall lead- 
ing directly to the ar^te. This arBte was ice-glased, and at most 18 
inches wide, ascending at an angle beyond 60^ for some distance. To 
the right of it sank the wall just ascended, and sheer to the left a deepei 
seemingly endless abyss, fllled with the gloom and mountain intangi- 
bility of early morning. Gutting each step, we climbed steadily for an 
hour to some gendarmes, which gave us a little rook-work. Beyond 
these a gentler gradient brought us to the base of a blue ice-wall about 
15 feet high. Here we had some food. It was still fairly clear toward 
the Biafo, but toward the Hispar mist floated in, so Savoye at once began 
step-cutting on the wall, which we took sideways, each foot only half in 
a step. Below lay two-thirds of the mountain, a tortuous, precipitous 
mass, inviting to instant death should head or feet fail. The long, 
glistening ardte was hailed again, rising sharper than ever, making 
every movement more arduous. Finally, this came to a climax, and the 
top was seeji just ahead, a small cone turning over to the north in a 
oomioe. Grossing an easier slope, then climbing a short narrow ridge, 
we arrived at a group of spiked rocks. From here, in five minutes, the 
cone was ascended, and, with the others holding the rope, 1 stood on 
the comice, and saw one of the most remarkable and comprehensive 
panoramas I have beheld in Himalaya. 

This single pyramid stands alone, with no near higher peak to mar 
the view on any side. Eastward, 5000 to 6000 feet beneath, lay Snow 
lake, its glacial branches spread like white fans, clearly defined, framed 
each by its border ranges. Beyond this swept, still further east, a great 
glacier fully 15 miles, behind the B 15 range, to the base of a high snow- 
wall which joins the east perpendicular slopes of the peak, 23,900 feet, 
which ten years ago we named Kailasa No. 2. Miles beyond, the Baltoro 
giants, E9, the Mustagh Tower, Gusherbrum, and the Golden Throne 
caught the eye. Following south-east, the Biafo sank downward many 
miles, until lost behind dark mountain-flanks. Straight across, beyond 
the south ridge of the Hispar, 1 saw the wide void, beneath which, 2000 
feet below, lies Oomioe glacier, first discovered by us from the Col des 
Aiguilles at the head of the Hoh Lumba in 1908. The wall and mass 



114 


THE HISPAE GLACIEE. 


of peaks outting it off absolutely from the Biafo on the east, and the 
great ayalanohed walls separating it from the Hoh and Sosbon glaciers 
on the south, were olearly seen, as were the ools we had climbed on these 
glaciers. 

The western boundary formed by the Alohori mountains we followed 
up in 1 903, and found no opening. I was thus able from this peak to 
obtain evidence confirming our observations made in 1903, that Comice 
glacier lies in a deep hollow with no observable outlet at any point. 
We have examined its barriers on every side — and I believe it to be 
an example of what Sir M. Conway says cannot exist, an enclosed 
glacier. West, though clouds were rushing in, 20 miles of the Hispar 
were visible ; and beyond it, partly snow-swathed, I recognized Pyramid 
peak on the Chogo Lungma and the sublime form of Domani. North 
of west stretched range after range of wild, unmapped mountains, 
beyond the frontier, and in the foreground of these rose what, from 
its charted position, appeared certainly to be the highest Kunjit peak 
No. 1, 25,492 feet. For a minute it was a glorious vision, but 1 recall 
it only as a stage phantom, for a dark purdah of mist fell between it 
and me. 

I had seen wonders not of earth, the memory of which will cling 
while life lasts. Knight aptly called his book, ‘ Where Three Empires 
meet.’ My eyes beheld at a glance on that day the whole magnificent 
mountain-landscape encompassing the moeting-placos of three of Asia’s 
greatest glaciers. 

The other party was seen on their peak 1800 feet below, and from 
there Dr. Workman photographed us on the summit. A band of mist 
entwined itself about our cornice, and one-half the mountain world was 
lost in a sea of cloud. The others told later of the striking picture 
we presented : three black figures encircled by a cloud- wreath, not 
standing on a peak at all, but hung high in a heaven of incoming mist 
and storm. 

We retreated to the rocks below, where instruments were noted and 
the record of the ascent left in a box, and, having hastily eaten something, 
began the descent, as an icy wind chased the mist backward, leaving 
a few steps of our path clear. It was a slow and dangerous descent 
through fog and uloud-billows, down the unending precipitous arete. 
But camp was safely reached, where the others greeted us with bravos 
of approval. 

The height of the peak, since carefully computed, is placed at 21,350 
feet. Savoye hoped it would be nearer our highest Nun Kun climb of over 
23,000 feet, but, as I told him, we did not come to the Ilispar to break 
records. This and the other climb are the first ascents to date of high 
peaks Overlooking Snow lake, the Hispar pass, and the Biafo, and 1 am 
satisfied with all, except the storm that suddenly interfered with many 
photographs 1 wished to take. 
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Ten days later we crossed the Hispar pass to the head of Snow lake. 

I would here refer to Sir M. Conway’s review of our book * loe-bound 
Heights of the Mustagh,’ in the July, 1908, Oeoyraphi^l Journal^ in 
which he says of Cornice glacier, just mentioned, ** This glacier is a 
tributary of the Biafo.” On his map he makes a large tributary enter 
Snow lake through its western c/all at the point shown in this photo- 
graph. No break occurs in the wall here, and no glacier enters either 
here or for many miles further down, through the western Biafo wall. 
Our observations of the wall on its western side firom Col des Aiguilles 
and mine from the Watershed peak, show oondusively that Cornice 
glacier is not a tributary of, and has no connection whatever with, the 
Biafo. 

We wished to cross the Biafo and ascend the glacier east of B 15 
to see if a caravan passage could be discovered to the Punmah glacier, 
but not a coolie could be persuaded to enter on the journey. Savoye and 
a porter went alone to the end of the east glacier, which they found 
closed. They then took a north branch, and ascended a steep col at its 
head, from which they saw a glacier flowing in the direction of the 
Funmah, as placed on existing maps, but the sharp col, heavily covered 
with new snow, was found quite impossible for coolies. By using snow- 
shoes on the glacier, and marching from 6 a.m. till midnight, they were 
able to make these observations. We ended our summer’s exploration 
by descending the Biafo, reaching Askole August 27. 


TI. PROMINENT FEATURES OF ITS STRUCTURE. 

By WILLIAM HUNTER WORKMAN, M.A, M.D , F.B.G.B. 

Among the ico-bound heights of the Karakoram, in one of the most 
snowy of Asiatic mountain-regions, in a parallelogram bounded by 

40' and 26° 20' lat. N. and 74° 50' and 76° 40' long. E., lies a group 
of four of the world’s greatest mountain-glaciers, three of which, the 
Biafo, the Chogo Lungma, and the Hispar, with many of their branches, 
have been explored from end to end by Mrs. F. Bullock Workman and 
myself. 

Bom amid the bowlings of the tempest and the roar of the avalanche, 
in inaccessible fastnesses far above the habitations of man or animals, and 
fed by large tributaries themselves glaciers of the flrst order, these vast 
rivers of ice force their way downward through the intervals between 
precipitous mountains for many miles into the deep valleys below, 
where, succumbing to the heat there encountered, they gradually 
die out and disappear. The waters into which all of them are finally 
resolved find their way into that remarkable river, the Indus. 

These great glaciers are not mere bands of snow and ice running 
smoothly from their sources to their tongues, but they are most 
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oomplioated Btruoturea desoending ia steep, broken ioe-falls oovered with 
splintered sfiraos or thrown np into huge undulations, ridges, and high 
l^looks, seam^ by unfathomable orevasses, and bearing on their surfkoe 
or within their substance an incredible amount of debris from the 
decaying mountains, whose crests they fringe with fluted snow-ruffles 
and whose flanks they rasp away and sculpture out in their downward 
progress. 

From the similarity of their environing conditions these glaciers 
have many features in common, but each has also distinctive features 
sufficiently marked to render a comparative study of them all of en- 
grossing interest. 

We are considering this evening the Hispar glacier, the most 
northerly of the group. The tongue of this glacier is first encountered 
2-1 kilometres (1*5 mile) east of Hispar village, at an altitude of about 
3354 metres (11,000 feet)! It is abroad, d^6rtVcovered, discoloured mass 
of ice, with irregular surface sloping down to the detritus-strewn valley- 
bed where it ends. A large torrent, issuing from an ice-cave on its 
southern side, has out a passage for itself through the rook-dSbria to the 
valley below. Thm is joined at the extremity of the tongue by a 
smaller stream descending in a sulcus between the north side of the 
tongue and the ragged edge of a large alluvial fan radiating from a 
gorge in the mountains opposite. 

From here the glacier ascends with a gentle gradient in a direction 
somewhat south of east for 59 kilometres (36*63 miles),* to the highest 
point of the Hispar pass lying atan altitude of 5335 metres (17,500 feet), 
where it meets the upper extremity of the Biafo glacier. Its average 
width above the tongue is about 3 kilometres, 1*95 mile. In th^ lowest 
25 kilometres (15*53 miles) of its course it receives on its south, or 
orographical left side, six branches, three of them large, the highest 
being the Haigatum ; but from here to its culmination in the Hispar 
pass no branch enters it on that side. On the north side, nine branches, 
six of which are large, enter it at various points along its course. Most 
of these branches, but particularly the northern ones, are laden to an 
unusual degree with dehrist the effect of which is manifested on the 
main trunk. 

The mountains enclosing the Hispar, especially its upper half, as 
well as its branches, are high, greatly broken, very steep, and heavily 
covered with ice and snow. Their crests and summits are largely 
crowned with huge, overhanging cornices, many of them of great 
thickness and stratified in numerous layers. These, when they break 


* Dn. Galoiati and Konoza oonsider the length of the Hispar glacier to be 56*6 
kilometres, whioh, as measured on their map, corresponds to the point where their 
roote-line ends. By repeated altitude observations while crossing it, 1 found the highest 
part, or summit, of the Hispar pass to be 2*4 kilometres beyond or east of this point, 
vis. at 59 kilometres.— <W. H. W. 
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away, give rise to avalanohes of immense size, on account of which 
it is dangerous to approach the bases of the mountains, where ayalanche 
beds cover the edge of the glacier. 

The southern barrier of the Hispar ertends from the Haigatum 
glacier to the summit of the Hispar pass, a distance of 34 kilometres 
(21-1 miles), without a break. It consists of a high, continuous wall, 
rising at intervals into sharp peaks, the whole covered with snow, 
masses of ice, glaciers, and hanging glaciers, and surmounted by 
cornices, which frequently break loose and shower down avalanohes on 
the glacier below. These avalanohes score and chisel out its icy flanks 
into deep furrows, sharp ridges, battlements, and spires, which, combined 
with the frozen cataracts and flutings of the hanging glaciers, present 
a most weird and bizarre effect in the changing shadows which chase 
one another across the face of the wall, as the sun marks the hours iu 
its westerly course. In our six expeditions in Himalaya, we have seen 
no ice-expanse that approaches it in extent, complexity, and grandeur. 
On account of the size and frequency of the avalanohes falling from it, 
its base cannot, at any point, be approached with safety.* 

For a distance of 24 kilometres (14*9 miles) above the tongue, the 
whole of the Hispar surface is broken into ioe-hillooks separated by deep 
depressions and heavily coated with dShria of every size from mud and 
sand to granite blocks 6 to 15 meties (20 to 50 feet) in diameter. Many 
of the hillocks have the form of symmetrical cones and pyramids, but 
many more have a perpendicular ice-wall on the one side and on the 
other slant back to the glacier at an angle of 45^ or less. This forma- 
tion is more pronounced and extends up the glacier to a greater 
distance th%p the similar formation on the Obogo Lungma, which has 
a length of 14*5 kilometres (9 miles), or that on the Biafo, which only 
reaches to a point about 5 kilometres (3*1 miles) above the end of the 
tongue. 

A short distance below the entrance of the Haigatum branch a 
narrow band of smooth, white ice appears among the d^brtt-oovered 
hillocks, which stretches upward, becoming ever broader, till it merges 
in the white ice pressing down along the left or southern side of the 
glacier. On the north side the hillocks persist for 18 kilometres 
(11*5 miles) farther to the entrance of the Eanibasar branch. Above 
the Haigatum many of them are oblong in shape and are arranged in 
lines, their long diameter being coincident with the lines ; but below 
the Haigatum such arrangement is less apparent. They vary in height 
from 15 to 70 metres (48-9 to 229-6 feet), but some, as will later be 


* About 5 kilometres (3 miles) beyond the Hispar pass, the wall makes a sharp turn 
U> the south and continues on, also unbroken, as the west wall of the Biafo glacto, for 
24 kilometres (15 miles) farther. It thiw forms a oontinnons barrier 64 kilometfes 
(40 miles) in length, unpieroed by a single glacier though extending through a region 
of snow and ice 
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•tated, exoeed the latter height. Throughout the hillook-area, although 
the glaoier oarries Buch a vast amount of detritus, no well-marked 
median moraines are observable, the continuity of the moraine-material 
being destroyed by the broken condition of the surface. 

From the edge of the hillock-area to the ice-falls below the highest 
part of the glaoier the surface consists of fairly smooth, somewhat 
rolling, white ice, bearing only a moderate amount of dSbria. On the 
north side this section is only a few kilometres in length, reaching from 
the Eanibasar glacier upward ; but on the south side it extends well 
downward toward the Haigatum branch. 

The last and highest portion of the glacier forms the Hispar pass. 
This is a plateau of nM 5 kilometres (3*11 miles) long and about the 
same in width, covered with driven snow, unbroken by crevasses, and 
gently rising to a snow-ridge crossing its eastern end from north to 
south. The highest part of this ridge, near its termination in an ice- 
shoulder descending from the last snow-peak above the Hispar on the 
south, was measured by boiling-point readings, compared with simul- 
taneous ones at the Government Station at Gil git, at 5335 metres 
(17,500 feet). This ridge is the summit of the pass, and from it, on 
the east, one steps down upon the most westerly of the three heads of 
the Biafo glacier, between which and the Hispar it forms the line of 
demarcation. The gradient of descent of the Biafo from the ridge is 
much sharper than that of the Hispar. 

North of the pass and east of Last Moraine branch of the Hispar lies 
a large snow-clad region, extending back 5 to 8 kilometres (3 to 5 miles), ^ 
and sloping upward some 760 metres (2500 feet) above the Hispar pass. 
This is bounded and intersected by peaks and ridges, the highest of 
the former of which reaches an altitude of 6509 metres (21,350 feet), 
and forms a part of the watershed between the Biafo and Hispar 
glaciers. We entered this region at two points, and explored it to its 
northern enclosing walls. It sends down to the Hispar its highest 
northern branch, a large snow and nev^covered glaoier, named by us 
the N5ve branch. This region is one of the largest oontributois to the 
Hispar stream, and the ice and snow from it break down into the latter 
in a chain of tumultuous ice-falls. 

The reservoir of a glaoier consists of a basin or basins usually 
enclosed by mountains and the highest portion of its own structure, 
which collect the snows that contribute to its formation. The dissipator 
is the lower portion, of varying extent, where melting exceeds the ice 
and snow-supply, and where, therefore, the glaoier wastes away. The 
Hispar reservoir comprises the greater part of the region just mentioned, 
the whole of the Hispar pass to the highest summit-snow-arSte, and the 
whole northern slope of the great southern Hispar mountain-barrier for 
a distance downward of .33-5 kilometres (20*8 miles) to the opening of 
the Haigatum branch. 




BIGHT, THE NORTHERN HEAD OF BIAFO PASSES NORTH BEHIND THE ROCK-FACK SNOWV RICoE LEADING BACK IROM IT. 




FIG. 2.— TUK Uri’liH lO’S KMS. (12 MILEH) OF THE fiUKAT ICE-COVEllED WALli f OllMINC, THE 
SOUTHEKN HAURlEll OF THE HTKPAIt lil.ACIER. IT l^XTKNDS FROM THVI HATGATUM 
HIIANCH TO THE I1JS1*AII 3'ABK, A DlBTAECE OF 34 KMS. (21-1 MlEES) WITHOUT A 
HREAK ; THENCE 4*83 KMR. (3 MILER) BEYOND AS 'J'HE BOOTH WALE OF THE 
WEBTF.ltN HEAD OF THE BIAFO GLACIER TO A TOINT, WHERE IT MAKES A SHARP 
BEND TO THE SOUTH, AND CONTINUES ON, STILL UNBROKEN, FORMING THE 
WESTERN BARRIER OF THE BIAFO GLACIER FOR 24 KMS. (15 MILES) FURTHER, 
WHEN IT IS PIERCED FOB THE FIRST TIME BY A LARGE BRANCH ENTIHIING THE 
BIAFO FROM THE WEST. THE TOTAL LENGTH OP UNBROKEN WALL IS ABOUT Cd 

KMS. (40 miles). 



3.— A BORDER-LAKE NEAR THE JUNCTION OF THE JUTMARU WITH THE HIBPAR 
GLACIER, IT IS ENCLOSED BY A LATERAL MORAINE AND THE MOUNTAIN -W” ALL ON TIlEl 
BIGHT, AND THE HIGH SIDE OF THE JUTMARU (.LACIER ON THE LEFT, FROM WHICH 
THE ICE-FUAGMENTB FLOATING ON THE WAT35B ABE DERIVED. THE STRATIFICATION 
OP THE BLACKENED GLACIAL ICE IS WELL SEEN. BEHIND ARE THE HIGH SNOW- 
PEAKS WAl.LING IN THE JUTMARU. 
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The powerful presBure from the north exeroised by N6v6 branch, 
aided by that of Last Moraine and the large Eanibasar and Jutmaru 
branches, forces the glacier over bodily hard against its southern wall, 
which pours down a constant succession of glaciers, ice-falls, and 
avalanches over the line of contact, covering it so completely that the 
glacial surface, sloping upward into that of the wall, forms as intimate 
a connection with it as does that of any glacier with that of its initial 
reservoir. At no point in this long distance can any interval be seen 
between the edge of the glacier and the wall. 

A remarkable circumstance connected with this is, that for 20 kilo- 
metres (14 miles) above the Haigatum branch the main part of the 
glacier opposite this ice-wall, excluding a comparatively narrow section 
adjoining the wall, serves as a dissipator, all loose snow, and, indeed 
over much of it, all nSi e being melted away in ^Hte summer. Also the 
northern edge of the glacier throughout this section, in complete contrast 
with the southern edge, has so melted away that it lies at a considerable 
distance from the mountain-slopes, which themselves are at that season 
free from snow. 

A })eculiar feature of the Hispar, not observed on the Biafo or 
Chogo Lungma, is the great number of lakelets scattered over its 
surface, especially in the hillock-area. From any point somewhat raised 
above the glacier a dozen or twenty in the immediate vicinity may 
readily be counted* With their transparent water, of beautiful green 
or refle(;ting the deep blue of the sky, they flash in the sunlight like 
emeralds and sapphires from their setting of brown and grey. The great 
majority of them are merely collections or pools of water occupying the 
depressions between the hillocks; but some of the larger are highly 
picturesque, their cleft, scarred, and banded ice-barriers, in places thickly 
covered with enclosing beautifully curved bays, between 

which graceful crystal promontories project, and their surfaces dotted 
with islets of ice or partly submerged boulders. These lakelets are seen 
even in the n^v^-area to as high an altitude as 4878 metres (16,000 feet). 
They are formed by the settling of the water resulting from surface- 
melting into the depressions. Very few of those observed were fed 
by streams even of small size, and few had outlets. There was a notable 
absence on the glacier of streams of running water, the greater part of 
the surface-water apparently finding its way into the lakelets. . Few 
large streams, such as exist on the Biafo, were seen. 

Besides these surface-lakes, many border-lakes and a few subglacial 
ones were found at the lateral edges of the Hispar and its branches, 
resulting from the damming of water by ice or moraine-barriers. Some 
of these, their surfaces flecked with miniature icebergs interspersed 
among projecting boulders, in their setting of mountain and glacier, 
formed pictures of great beauty. These lakes were more interesting to 
observe than to negotiate. On several occasions we were obliged to 
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OTOBB the beds of border-lakes recently drained, when we had the pleasure 
of wading through soft, sticky mud, ankle-deep, that cleaved to our 
boots in great, unwieldy balls. 

The existence over the lower two-thirds of the glacier of such a large 
number of surface-lakes implies an absence of crevasses, or,, at least, the 
presence of very few, for, did any considerable number exist, the lakes 
either would not form at all or would be quickly emptied. This 
inference was shown by observation to be correct in fact. Notwith- 
Btanding the extreme irregularity of the surface, few crevasses of any 
size were seen in this area. 

Crevasses are usually caused by steepness or irregularity of the 
glader-bed, and are intimately associated with ice-falls. Only one series 
of ice-falls occurs on the Hispar, viz. in the section near its head, where 
it descends sharply from the Hispar pass to the level of Last Moraine 
glacier, into which section the northern portion of its reservoir tumbles, 
also in ice-falls. Here large crevasses occur, though many of them are 
not deep. From Last Moraine glacier to its tongue the Hispar descends 
in an even, regular stream with a gentle gradient. In the 20*5 kilo- 
metres (12*7 miles) from the upper edge of the Eanibasar junction to 
the lower edge of the Haigatum junction it fiUIs about 305 metres 
(1000 feet) or ] : 67 metres or feet. This, together with the absence of 
crevapses, points to the conchision that the glacial bed is practically 
smooth. 

Now, in the case of a simple glacier without affluents, with a smooth 
bed of uniform breadth and gentle gradient, we should expect to find 
its surface smooth, even if bearing moraine. How, then, does it h^pen 
that the surface of the Hispar, where both the last tVro conditions 
obtain, is so universally broken up, over the detritus-covered portions, 
into high hillocks separated by deep depressions? The answer to 
this question can only be found in the effect on the glacier of its 
branches. 

The four moraine-bearing branches on the north side above the 
Hiagatum, coming from high mountains, exert a tremendous pressuw^'^n 
the main stream, forcing it over bodily, as has been stated, againB&x^^he 
ice-covered mountain-wall on the south side. Being prevented by the 
wall from yielding any more, and being compressed into the smallest 
possible space, the main stream resists further encroachment on the part 
of the branches. 

Under such circumstances, what next happens depends on the resist- 
ing power of the ice to compression as compared with the pressure 
brought to bear upon it. If the former be greater than the latter, the 
branch simply turns in a curve into the space from which it has pushed 
the main glacier, and moves downward side by side with the latter with a 
smooth surface, as is the case with the large Haramosh branch after its 
junction with the Ohogo Lungma. If, however, as is the case here, the 
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pressure is greater than the resisting power of the ice, the ioe is obliged 
to yield still farther, which it does in the direction of least resistance, 
t.s. toward its free surface, and is folded up into ridges and protuber- 
ances having a size and height proportioned to the excess of pressure 
over resistance, till an equilibrium is established. 

Owing to the conditions ezbting at the lines of impact of the brauches 
upon the main stream, the direction of pressure varies at different points, 
and in consequence ice-hilloclcs, many of them of great size, are formed 
instead of long ridges. While some of these, as already ^tateii, take the 
forms of symmetrical or oblong cones and pyramids, thoir contours pro- 
bably rounded somewhat by the heat of sun and air, the shapes of (.ithers 
in the hillock area indicate that, under the severity of the pressure, the 
ice composing them bursts asunder and forms a fault, one portion being 
crowded high above the other as a perpendicular ice-cliff shelving back 
to the glacial surface on the farther side. This prooess occurs most 
markedly in the upper layers of the ioe, the lower ones, so far as can bo 
seen, remaining in solid contact without the development of deep 
orevasses. 

1’be hillock-formation first appears at the line of junction of the 
Kanibasnr branch with the main stream, developing in the Kanibasar 
area as it moves downward. At the entrance of the Jutmaru it becomes 
more accentuated, the pressure here being evidently increased, and the 
broken surface extends upward into the Jutmaru itself for some 3 kilo- 
metres, nearly 2 miles, while it also spreads out laterally farther over 
the Hispar, encroaching still more on the area occupied by the white ice. 
The piesBure is augmented at the junction of each succeeding lower 
northern brtmoh. 

The entrance of the Haigatum and the five lower branches on the 
south side now introduces a new factor of active counterpressure, thereby 
enormously increasing the compressing force to which the iqe is subjected. 
The effect of this manifests itself immediately. The white ioe, which 
after the junction of the Jutmaru branch narrows rapidly, and opposite 
" Haigatum is reduced to a slender tongue, just below this point is 
0 ^ pletely overwhelmed and disappears from view. From here to the 
end of the Hispar, a distance of 24 kilometres (14*9 miles) only a chaos 
of detritus-covered hillocks is seen. These, which higher up were more 
or less arranged in lines, are here thrown into disorder by the variety of 
opposing forces. They are also crowded up to a greater height, and, 
opposite the Makoram branch, their apices rise 86 metres (278*8 feet) 
above their bases. 

The similar, though much less pronounced, formation existing at the 
lower ends of the Chogo Lungma and Biafo glaoiers appears only after 
the lateral pressure on their streams has been increased by the junction 
of large branches and narrowiog of their beds. A reach of typical 
hillocks was found at the middle third of the Biafo, in the area of a large 

No. TI. — February, 1910.] ^ 
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western .brancli entering at that place, but it disappeared lower down. 
At and below the junction of the Alchori glaoier with the Kero Lnngma, 
the former descen^ng rather sharply on the latter, a similar crowding 
np of the surface was observed in 1903, the elevations presenting some of 
the largest, highest, and most impressive, ice-slants 1 have anywhere 
seen on a glacier. The hillocks here were composed of ice bearing but 
little moraine-material. 

A notable instance of this formation exactly paralleling the Hispar 
hillocks, and by no means yielding the palm to them in size or height, as 
it was larger than any of those observ^ on the Hispar, was mentioned 
by me, in a paper before this Society in November, 1907, as met with in 
the Nun Kun.* This was only a single hillock, but its genesis by 
pressure was all the more apparent on that account. It occurred at the 
line of impact on the Shafat glacier of a short branch falling some 2750 
metres (about 9000 feet) directly from two high peaks. It was covered 
thickly from bottom to top with black detritus, while the side of the 
Shafat, which was opposing its advance, was clothed with red granite 
detritus, so that the area occupied by each was clearly marked. This 
instance and the hillock-area of the Hispar were pai-ticularly favourable 
to the study of this process, as it was not complicated by the presence of 
ice-fulls or s6racs in either case. 

The pressure of most of the branches at the line of their first contact 
with the Hispar acts upon the latter in a direction nearly or quite per- 
pendicular to its axis. As the branches, under the pressure from behind 
and the resistance of the main glaoier in front, turn in great curves 
toward the west and align thems^dves with the main trunk, the pressure 
is transmitted around the curves so as to act, finally, at right Aigles 
with its former direction, or parallel with the glacial axis. Hence it 
follows that the lateral displacing power of the branches on the glacial 
trunk is greatest at or shortly below the line of their impact upon it, 
diminishing as the angle of contact, in their passage around the curve, 
becomes more acute, and becoming practically nil, when they have fully 
aligned themselves with the glacial axis and become constituent columns 
of the main trunk. 

An interesting circumstance connected with the pressure of the 
branches, especially of those above the Haigatum which have no opposing 
branches on the south side, is, that, when an equilibrium has been estab- 
lished by the yielding of the main stream, the compression and folding 
of tbe ice, and the pushing up and faulting of its upper layers into 
irregular projections, and the branch has turned into and occupied the 
space from which it has displaced the main glacier, the compound 
glacier thus formed moves downward, until joined by the next lower 
branch, without exercising any perceptible return lateral pressure toward 
the side from whioh the branch entered. This is seen in the fact that. 


* Vide the Oeographieal Journal, January, 1908, p. 17, illuatration. 



THE HISPAJt QLAGIEE. 


123 


after the branohes have turned downward in the direotion of tl^e glaoial 
axis, their free edges, though broken and greatly serrated, rising per- 
pendioularly high above their beds run in straight lines at considerable 
distances from the former lateral moraines or from adjoining mountain- 
walls to the junction of the next lower branch. The same was observed 
to as marked a degree on the Biafo. 

Besides the absence of typical median moraines in the hillock-area, 
whei-e moraine-material is most largely found, such moraines are rather 
feebly marked over the remainder of the glacier. A few small ones 
extend out from the south ice- wall just above the entrance of the Haiga- 
tum and from the junctions of the Kanibasar and Last Sioraine glaciers, 
but otherwise the remarkable, highly developed moraine-formation 
existing on the Ohogo Lungma is wanting. 

Not so, however, with lateral moraines. On the south bank of the 
glacier below the Haigatum and along the whole of the north bank as 
far as Last Moraine branch, gigantic, ancient, primary moraines over- 
grown with vegetation and dwarf-willows exist. The highest of these 
are found on the north bank between the Lak glacier and the end of the 
Hispar, where the ridges of some of them, as measured by Drs. Caloiati 
and Koneza, stand 120 metres (893*6 feet) above the present surface of 
the ice. 

Between these and the glacier more recent secondary moraines, some 
of them of laige size, are seen at various places. On the west bank of 
the Haigatum, just above its entrance into the Hispar, where we camped, 
five lateral moraines were found, one below another, the fifth, by no 
means a small one, being still in the process of formation. The highest 
recently formed lateral moraine adjoining the ice is situated on the 
north side of the Hispar, just below the junction of the Lak glacier. 
Its height was measured at 40 metres (131*2 feet). 

The Hispar and its larger branches, and also the Biafo at certain 
points, are, at present, actively engaged in building lateral moraines. At 
the edges of these glaciers giuat, ragged, perpendicular ice- walls rise 
high above the glacier-bed, their summits as well as their substance 
heavily loaded with dShrii, which is constantly showered down, often 
in cart-loads, upon the moraines at their bases. At some points the 
moraines can be seen to grow day by day, and even hour by hour. As 
these walls move downward in straight lines, they apparently exert no 
lateral pressure on their moraines, so that there is no question as to 
their forming moraines by pushing or ploughing up ground-moraine- 
material, and 1 saw no evidence that such was pressed out on their sides 
by their weight. The moraines appeared to be wholly built up by the 
deposition of the d6bria borne on the glacial surface, as well as in the 
crevasses and substance of the ice-waUs. 

Some fine examples of intraglacial moraines cropped out in places on 
the glacier-edges, composed of detritus which had fallen into and filled 
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litfge oxeVftMeB. The oapaoity of the Hispar as a moraine-builder 
appeared to be exhausted before its ioe reached the extremity of its 
tongue. In contrast to the large lateral moraines higher up, the ter- 
minal moraine-formation was not marked, only a small moraine existing • 
in front of one section of the tongue. 

NM and glaoier-ioe are composed of strata or bands, which represent 
the snow-accumulation of successive seasons in the reservoir. At the 
sources of a glacier these are of considerable thickness, and overlie one 
another in horizontal or gently curving layers oorresponding with the 
conformation of the terrain on which they rest. In a glacial trunk 
they are compressed, often into thin ribbons, and their edges may be 
tilted to any angle with the horizontal. They may also be ourled and 
twisted into serpentine folds. 

A great glacier is not the best place to study the relation of banding 
in the trunk to n^s^-stratifioation in the reservoir. In the complexity of 
currents, the breaking up into ice-falls and seraos, the displacements, 
the regelation, the conditions of pressure, folding, and torsion, aud other 
accidents to which the ioe of a glaoier is subjected, the difficulty of 
tracing the relation of the final structure of a given mass of ice to that 
of the nivS in which it originated, after tlie great distance it may have 
travelled from its source of origin to the place where it is observed, is 
obvious. Indeed, it is marvellous that, considering the vicissitudes it 
has undergone, the ioe near the tongue of a 50-kiloinetre (31-mile) long 
glaoier should retain such perfect stratification as it often exhibits. 
This subject is more advantageously studied on short uncomplicated ^ 
glaciers. 

On all exposed surfaces of the Hispar ice-falls, as on simjilarisurfaoes 
elsewhere, the nfc^-stratification was well marked, the strata being 
horizontal or somewhat curved. So on exposed ice-surfaces at all points 
of the glaoier, even to the extremity of the tongue, stratification was 
visible ; but the strata ran in every direction according to the conditions 
to which the ioe had been subjected on its downward journey. Perpen- 
dicular strata were common. In many instances they were ourled and 
twisted into curious patterns, while in one large ice-ledge projecting 
from the extremity of the tongue they were as horizontal as could be 
found in the level n£v6. Over the greater pait of the end of the tongue 
stratification could not be observed owing to the discoloured and 
detritus-covered condition of the ice. 

Not one of the grassy, flower-sprinkled maidans described in 
connection with the Chogo Lungma and Alohori glaciers was met with 
on the Hispar.* The mountains rise too abruptly from the glaoier to 
afford any space for these. One such maidan was found at the junction 


* Vide * loo-bound UeightB of the Mnstagh,’ pp. 179, 352, 861 ; and the Oeographioal 
Jowmalt HaroL, 1006, pp. 252, 253. 




PIG. 4. — A GLAdI U-'IABIjE OP UNURT'AL RIZE MET WITH ON THE EOWl’iST THtKI) OF THF 
UIAFO GLACIER AT AN ALTITUDE OF ABOUT 86G0 METRES (12,000 FKET). THE 
ROCK-BOULDER WAS 6 METRES (16'4 FEEl) LONG, THE ICE-PEDESIAL 8 8 METRES 
(12 46 FMIT) high, and the HKIGHT op IHE NVUOLE 6*5 METRES (18 FEET) A 
'JAHLE WITH MUCH LOWlHl PI’.DPSTAL SEEN IN DISTANCE AT LEFT. 



fig 6. — MUD-COVERED NIEVES PKNJTENTKB, THICK DEBRIS, VARIETY VI , IN CENTRE OP 
UIAFO GLACIER ; COATING THICKEST AT APTCEb. P\UAMII)B ARRANGED IN TWO 
lines. largest 70 CFNTIMETRES HIGH. HIGH MEDIAN MORAINE SHORT DISTANCE 
behind THEM. 





FIG. G. -FOUn OF THK OKBKIB-COVEEKD IllLLOCKB OK THE LABGEK VAIUKTY STANDING IN 
A LINE IN THE CENTliE OF THE HIBPAH GLACIER AT A DISTANCE OF 29 KM. (18 
miles) above THK EXTREMITY OF ITS TONGUE. THE HKKiHT OF HILLOCKS LIKE 
THESE VAUIED FROM 15 TO 85 METllES (48-9 TO 278’H FEEl). THE ONES HERE 
SHOWN ABE AMONG THE LAKGEBT. 
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of m IwuMih of tiw Jntnaro with* .that glacdmr, and utii^BOd %r a * Ti *" r 
lliia was of allurial formatian, and Ita^ in ^ not pat, Tmm' 

the bed of a border-laike, which bad moei^ ailted up thwwig^ 
of mnd ponred into it bj the atreama from the glader above. 

Niepe$ pemtmtei were met with, widely diatiibnted, on the E9apar and 
ita bzanobea, tm the monntain-alopea encdoaipg them, and on the Biafo 
and Skoro glaoiera, ooonrring under a variety of oonditiona. OaMhil 
obaervation of the material preaented, many timea repeated, 
oonSrmatosy evidenoe of the tmth of the vieinKplative to t^ devriop* 
ment of thia formation en pr eaa e d by me beforn tibia Society in Kovember. 
1907,* and ^ added new ihoia lepiding it, whieh throw definite 
light on thia hitherto obaoore and littfenandeiaili^ queatioD, in regard 
to whioh ojfiniona have differed ao aaateiially. 

The mem pmtU«Ue$ atndkd by myacdf in the Nnn Knn in 1909, 
though Mattered over a wide area, appeared to be everywhere of the 
same kind, and dne to the notion of one and the same set of oanaes. 
The diversity of opinion, however, regarding the mode of development 
of iiieM* peaitente$ expreeaad by variona obaervere, many of whom are men 
trained in glaoidogioal aoienoe, indnoed pie at that time to anspeot that 
mote than one aet of conditions were*o(»ioemed in the ptodnotion of 
this phenomenon, and that different obeervers had met with pmifmfe* 
that were determined by different oanaes, the formation of whioh they 
endeavoured to explain upon a common prinoiple, upon whioh thty, 
naturally, were unable to agree. Thia view haa since been home ont 
by the various forms of niaan penitentei met with in the Hiapar region 
in 1908. 

Among the variety of views that have been advanoed, oboervera have 
praotioally agreed that one iaotor easontial to the prodnotion ofjtmUentei, 
and according to some the only one, is the unequal meltmg of nM 
under the appHoation (ff heat in some form, principally that of the sun. 
Having become oonvinoed by my obeervatione in the Non Eun, that 
the action of heat is simply to melt the softer and lees resisting foster 
than the denser and more neisting parte, this action being identical in 
all oases ; and that, for the development of nieve$ peaitente$ under the 
application of beat, an antecedent or conoomitant differentiation of »M 
or ice into alternate areas or oentres of nneqnsl density is also neoes- 
sary, with the profhsion and variety of pentfesrfes spread before my 
eyes in the Hispar region, I endeavoured to solve the problem by 
direoting my attention to the study of the eumunetanoee tiiat might 
produce sndh differentiation, with the reeult that I was able to recognize 
eight dietinot varietiee of m'eoM peaUente$, the first induding three sab' 
varietiee, daseified aoootding ter obeerved antecedent oanaee other than 

* Vide the OMgre^ihMt Jimmdl, Jsaaeiy, 1908, ^ 17>«; slw the 

May, 1908, pp.l88>148. 
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TIti* Mag^flo Atm I ka(w, the flnt attempt at olMiifioaliM 
«f j wa Wml at tfwt hae been made, and baaed only on vhat area aotaaOlgr 
•em, it ia qldile poariMe ibat fturiber obaemtkm may diadose additional 
'railetiea. 

The Taaietiea obaerred were (I.) The aTalaaohe Tariety with time 
wbdiTiaiona. (a) It waa ftnmd ^t in the caae of aTalanohea oom* 
poaed originally of haidenad adad ftUing ftom hmghta above npoa 
alopiag anrfaoea, over whklh they travelled for oonaideiaMe distanoea, 
tile ooamer oonatitnenia or Uooha ahowed a tendency to arrange them- 
eelvea in linea, while the mote' finely divided and pulverized portiona 
'took tiie fonn of ridgaa, both linea and ridges being parallel to <m» 
another, with a direetion ooinoident with the incline of the slope and 
the oonrae of the avalaiMlihe. Theae ridgea contained at abort intervala 
oantraa denaar than the reat of tiudr anbatanoe, formed between preaanre 
of moving enow behind and reaiatanoe of that in front. The action of 
eon and heat on theae avtianohe-beda, thna diffiwentiated, had developed 
jwatiaaia-pinnadlea of variona forma and aiaes by shaping the adsd>bloo1cs 
and melting away the softer partiona of the ridges. 

(h) Where snow-avalantiiee withont a primary, perpendionlar drop 
had 1^ down over adsi-eloped| parallel ridgea containing oentrea of 
denaer^ nM were formed, which centres under heat developed into 
penii«iile-|dnnaclea of pyiamidal type and moderate size, both ridges and 
pytamide orienting with the dopes and conraea of the avalanohea. 

(a) Where new, soft snow at high altitudes of upwards of 6800 
metra (19,000 feet) had did down very steep dopes, and lodged withont 
travelling forward aftor striking, n»eea>pinnaolea with serrated, feathery 
apoes wore developed by melting. These stood in rows largely trans- 
verse or diagonal to the diieotion of fall of the avalanohea, though often 
coinoideat with it. Although their material was softer than ia usual 
with other nisea-lbrms, denser oentrea oonatituting the bodies of the 
pinnacles were demonstrable. The nature of the avalanoho itsdf thna 
aeema to condition the type of jMmfontes devdoped on its bed. 

II. Snbaidettoe variety. On beds of dd, oonadlidated nM covering 
sloping snr&oes not snfioientiy steep for production of aTalanobes,snbBir 
donee of their oomponent snow gave rise to straight-edged, longitudinal 
ridges with denser fooi, whioh had devdoped into pyramidal nieM of 
mndinm size, both j^rtamida and ridges orienting wi& the inolines of 
the do|M. 

in. Wind • oonditioned f«Uteate». Bztendve advd-snrfaoes with 
gentle indiaes, both on gladets and monntains, were covered with 
parallel ridges running ia every direotion aooording to the incline of 
the sldpes, with vlrhkh tiieir oonrse elwaye ooinoided. The tops of theae 
ridgee horepmtimto-pyramids of modinm size denser in stmotnre than 
theidsd between them. These ridges end pyramids, Uke those cm the 
Shelst {^aoier, ooenpied snrfooes swept by wind and not enpoeed to 
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fTdkmdief. Tb* «ompodi]ig them «m not w old or dnu^M tbat 
of the eulMidraoe-viuriefy, md the lidgee wmre men wavy in ontUae. 

The nest lhar varietiee, eeoh piewating diatmotive featont of ita 
own. depend isr their formation on the dep^tion of dettitm of vaiiona 
kinds on a glaoisr, the detritoa, aooording to its natue, oanaing the ioo 
beneath it to melt abeorl^ and traiumittiag the enn'a heat, or 
protesting the ioo beneath it from the aotion of heat while the gUnMI 
auifhoe around molte away, ttiw giving riae to atama jMitilaate*. 

IT. Thin delritns variety. Over large ateaa'of the Khper aad 
Jotmara glaoien jwaitMtat were met with vacy^ from « ftw canll^ 
metiea to 2 metiea <1*6 faet)inh0iglKt.timiptaijriyhe4aaMwh^ 
ooonpied hgr ohioag poola with perpon^hatiai- wtUe eflan ai]l|elre or mom 
in depth, tim bottone of whkdi were oekiNd with thin bi|iiiie of finely 
divided earihj meterid, send, grayel, or thin pieose of ahele. Theae 
pools w|re erranged with great r^;B)arity, thalr long aahe orienting 
mostly east aad west, as did<lhose of the paafteatM botweaa tiiem. 

Here the jmsSMiMi owed their etisteaoe to an aateeedent deposit of 
detrittie, ptoheUiy mostly throngh •oliaa agency, in paiaUel waveltia 
upon smooth earfroes of the glaoierB. These wavelets, ahaorbing aad 
tranemltting the ana’s heat in virtne of their dark oolonr, oanaed the 
rapid melting of the ioe beneath them, tbna fbnuing the pools «t tim 
Ixittom of which they lay. The pinnaoles of ioe left standing white 
and dean between them were moulded l^ heat into ataoet jMiiAmtea of 
typical shape. 

V. 61aoier>table*variety. This was seen in abnndsnoe on the 
Hiapar and bmnohes, and on the Biafo and Skoro ghwiera, below the 
limit of nSvi along the oontsea of moraines, where mvltitades of hooldera 
anti glader^blea covered the aurfaoe. Qlaoier-tahles are formed by the 
melting of a gladal sarfooe around the reating-plaoea of large bonldera, 
leaving the latter supported on pedestals oompoaed of ioe, whioh, pro- 
tected from the sun’s rays by the boulders, has remained unmelted. As 
the upper extremities of the pedestals become hevdled by mdting, the 
boulders no longer sit level upon them but begin to tilt, and, m the 
bevelling beoomes more aooentnated, they finally slide off on to the 
glacier, leaving the pedestals standing as ioe-shafts 1 to ever 2 metres 
(6*5 feet) high, whidi are farther sharpened off into uMve-pinnades by 
heat. In some oases the shaft is developed into a frilly formed pyramid 
before the top slices off. In otiier oases it is sharpsned off after this 
event. These jpaattentes were frmnd single, in groups, and in lines, 
in the two latter esses being develiqped from pedestela of setersl 
glaoier-tablee Standing together, or from several hardened ccdnnpn 
formed beneath tery large bouldm Their orientation was determin^ 
by the shape aad tiisraoter of the honldme to whioh timy owed tiieir 

existence. 

VI. Thiek detrltee-varisty. This was seen tuoetiy on ioe below the 
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dbo alonK tli« ominM of norainoa, orientiag in eveiy ^UiodlSoi^ 
ItMapootiTO of indiiua. Tho pinnaolos wenre met with, a few in a place 
ot in large nwn'ben, arjranged in great part in Knee, eovering jdain iOe- 
•nrliMeet alaate. nnata, depreteione, and evmi tiie exterior of atrattk 
They wen ianriably coated with mnd, sand, ot gravel, most thiridj over 
ihirir a]4eea and the ridges running out from them. They consisted of 
denasy eotystalline ioe destitute of air4>uhhles, and mndh harder than the 
melting afiiated ioe around. They owed their origin to the deposition 
on the glacier of patohes of mud, sand, or gravel, whidh, like the boulders 
of the glaoiev-taUe variety, protected the ioe beneath them from the 
heat of sun and air, that melted away the surrounding ioe, leaving them 
as peniteniS'pinnaoles, always of pyramidal type, and often 2 to S 
metres (6*5 to 0*76 fimt) high, one of 10 metres (82*8 feet) being found. 

VII. Laonatrine or eompoeite variety. This was found on old beds of 
consolidated nM adjoining glader-lakes, in the mnd>laden waters of 
which th^ had be(jh submerged. The pinnablee were triangular and 
quadrilateral pyramidB, 80 to 40 oentimetreo (12 to 16 inches) high. 
They were arranged in regular rows, were oonneoted with one another 
by ridges, uid oriented with the slopes they stood on. They were 
coated with mud, most heavily over apioes and ridges. In this case tiie 
diifbrentiation into pyramids and depressions probably ooourred through 
the agenoy of wind or snbsidenoe and sun antecedently to their immer- 
sion in tiie lake ; but the action of water may have accentuated the 
process, and it deposited the mud in consequence of which their 
further development, after subsidence of the water, would proceed on 
the lines of that of variety VI. Similar nieve was seen on beds of 
hardened ndvd, which had b^ submerged by muddy torrents resulting 
from the bursting of glaoier-dams. 

VIII. S4rao variety. Many tall, slender sdraos were seen on ice- 
falls modelled by heat into oones and pyramids of giant size displaying 
all the features of ordinary nieces peniientee, even to hoods, and evidently 
fashioned in the same manner. Also on their surfaces small projections 
and irregnlarities were sculptured intopeniVeniee of usual size and dliapes. 

The extended observations, which have made the above dasaifioation 
poaBilde,lead me to the conclusion that ntecwpem'ieniee are developed by 
the action of heat, from whatever source derived, upon ndc/ in which 
ridges containing centres or foci of hardened snow, and sometimes such 
oentres independent of ridges, have been formed by’avalanohes, subsi- 
dence or wind, the rize and shape of the centres determining the sise and 
dmpe of the resulting {dnnables ; and also upon nM, but mere notably 
upon ice on which detritus hss been deposited under cironmstanoes 
described, or which has beat disrupted into comparatively slender frag- 
ments or sdiurs. In all oases heat melts away the softer and less 
protected portions mote zapidlj than the harder and better proteoted 
ones, leaving the latter standing ns uisess psm'tmtM. The soolpturing 
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pmm Buqr. ia nm jawtaaoei, be eaidated by the aetioB of 4be» ee In 

9-M.^ VlfT W M* 

IWWTwiy V XXe 

Soi!B*--^For a dataUed ocnelderation of thiagubjeoiti which i» only indioiM ih a 
f try condcUBed form here, a paper entitted A etudy of Jfiem Pea^eiKei fo 

Bimalaya,* Paper Ko. 2, by William Honter Workman, x.n.» in the AtOlekfM 
jf^r Glefoekerfomcfo, Band III., Heft. IV., May, 1909. Alao for a somewhat lees 
detailed deeotlptlim vUe ** Peake and Olaelers of Nnn Knn,** hy Ifonny 
Workman and William Hunter Workman, pp« 163-199. 

Sir MaBfnr Oonwat : Before making «ne or two iMkafka on tbfo tnteveattng 
paper, 1 ahould like to return my very cordial thanks 19 Br. and Mrs. Workman 
for the delightful Measure they have enalbid me te «fo}ey kHaid^tf in revieltiiil, 
by aid of thdr heautifol phdogmfhit tMl inmAc% gNHoaa re|^, eeoond to 
noneof theinoimtain xegknwof thewceU, imkeaut^eM Mrs. Bullock 

Workman leferrsd tothenomendatme of theglaoteii ofvhe Hf^parHstn. Of oourae, 
travelling very rapidly through a country, ai a first pioneer muM do, it is not 
poasible to do more than oolleet such namee as the fiatives preeaakgive. Ity ex- 
perience is thatdt is very difficult indeed to place much reliance upon those nainee. 
Certainly the glacier which was called ganibaaar on my map appeaci to be next to 
the one called Eanibaaar on Dr. and Mrs. Workman^ mapi. 1 have no doubt they 
may have obtained a more correct location for the name; but when I was there, 
only a few of the oldest coolies had been up the Hispar glacier before, and none 
of them were quite sure of whore some names should be located. Names float about 
ih those very remote places, and, as a matter of fact, they may not become firmly 
fixed until the map-maker comes and fastens them down. I found a aimllm 
uncertainty as to the namce of some of the tributaries of the Baltoro glacier. 

The second point I would refer to, is the question of the Comioe glacier. 
Dr. and Mrs. Woikman have proved clearly, by their photographs, that the place 
where 1 put the exit of the Cornice glacier is barred across by a rook wall. When 
I was on the spot, that rook wall waa hidden under douda. By some peculiar 
divination, for jvhioh I give myself great credit, 1 must have discovered that there 
was a glacier behind that wall, for my only reason for marking the glacier on the 
spot where 1 did, and where the Cornice glacier ia actually situated, was because on 
that foggy day I thought I saw it. Now it appears I did not, and therefore, frankly, 
I know nothing at all about the Comioe glacier. I wish, however, to call attention 
to the very remarkable fact, which Dn and Mrs. Workman have put on record. 
They have looked down into the Cornice glacier basin from various points. This 
glacier basin lies at .a level approximately 17,000 or 16,600 feet above eea-level, and 
the wall on the aide where they showed us the photographs canndi he above 1000 
feet above glaoier-levd. So that you have a glacial basin entirely surrounded hy 
mountains, at one place only 1000 feet Mgh, and this glacier badn has no exit 
whatsoever. There it is, and there it haa been, I suppose, for thousands of years; 
and into that basin them must have been pouring snow all that time, and yet it 
is not full up : 1000 feet of snow would fill it^ snd to make a thioknees of 
1000 feet of snow would certainly not take above two hundred years of snowfall, 
and it haa had a great deal longer than that. N6w if there is no exit anywhere, 
how does the snow get away ? Why has it not filled op and overflowed the low gap 
that opens to the Biafo glader? My conoloalcn ia that there must be an exit 
somewhere; and I think that afow Dr. and Uie. Workman’s repeated journeys 
of exploraikm, they have got to go hack again onee mdre. They have got to climb 
into thia glacier and find its ouil^ ^ 

Finally, I would refer to Dr, Workman^a most ii||jNfltttiigTe^ and observations 
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ittow and Ibe, w|iMi lie liM g reaped oilier * ttilMilgr c|jf 
dMoffiitlieiAii, JteMUodyqueriei with iitmid>out the niiaeiiirf 
ih|Bi» theit tf w^btei jpeMknkt. In mj opieioa ell the variety of ftHW be )m 
Uieetified iNgd gteoped under different hetdingi indnde no nieve$ penitmtm Wtt g n iit 
them* Xt i% pMrhaps, a mere queathm of name, tou oen odl them elt wlm^ 
fMtonlei if you like; only that ie not what niem f 0 n 4 imU$ reeQy Mm* iWEew 
pMimt€$ ie aname given in the eouthem part of the Andee to g partiimlav #now 
formation, not jnai the enow pinnaoleii hut to a perticuler kind ot mow pltmeole. 
It ie a snow pinnade of a quite definite kind* It Is different in appoeienoe from 
anything that was shown in those beautiful slides of Jk, Workman^, They 
ail show you phenomena oonneeted with the surface fbnns of 8now«*-hovr it may 
be moulded into plnnaok ehapea and ridges of several kinds, and produced hy 
different prooesses ; but the nfsoss pmitenU^^f South ATneriea are different from all 
of them. We have seen lotual nfewi jm^ie 9 on that screen on many oocaalons. 
The oharaoteristic of the rUev€$jmit 0 UeB is that they ate moulded out of a bed of 
snow hy the peculiar action of tfee sun. l^ey are all of them roughly pyramidal in 
torm, of an oval-pyramid torto, tbemqior axisof the oval lunnlag'approzimately east 
and west, and all the pyramid dip towards the north in the southqp hemisphere— 
towards the sun. Then thoae of one group are almost always of approximately the 
aame hei^t, and they look (and that ia why they are so called) like n crowd of 
clad in wh^ riieets on the bill-side, and the Spaniards in South America 
call them nisvis pmUenUi, As the season advances, the hollows enlarge and 
deepen between them. The sun locAa down into the Wlows; the reflectiop 
coDoentmtea heat at the bottom, and the hollows are mrited deeper and deeper 
i^t down to the ground. The pinnaoles of snow are finally left standing on the 
ground, eaoh one separate from the other, very often m hundreds. Those are what 
in South America they cell msues peniiente$. You may take the name, and by 
analogy apply it to various plnnacular forms of feiow, only you would not be 
understood in South America if you did. I have never seen, either actually or in 
l^otographs, anything like thorn in the Himalayas, or the Alps, or m Spitsbergen, 
or in any other part of the world, and 1 should be very glad to know Ifeat, after 
Dr. and Mrs. Workman neat year have made an expedition to Oomioe glacier, they 
will make another expedition to the Andes of Obile and the Argentine, where they 
will find these nismspentfenfes, and where Dr. Workman might continue to enlarge 
bta obeervatioos on the various forms of mulptured snow surfaces^ which he has 
already so carefully studied. I am not now criticizing his olassification ; I am 
merely suggesting that it would be better to keep the term nieves penitenies for the 
particular form tor which the name wsa invented. I should like once more to 
thank Dr. and Mrs. Workman for their delightful paper, to congratulate them on 
the continued aucoess of their great achievements, and to express the hope that we 
have not heard them here for the last time. 

The PnmnsxT (after the paper) : Any one travelling in such a region as this 
must often be tempted merely to liMus their interest on feats of mountaineering. 
I bdieve 1 am right in saying that the feats accomplished by Mrs, Bullock Work- 
man toe more remarkable iq the way of monntainfenng than those which have been 
pertopmed ever before by any cue of her sex. Whether 1 ought to make that limita- 
tipn or not^ I am rather doubtful, but at all events, with that limitation it will not 
hs dlfiM. Bu| in q^Ue of all the diffictdtiea, our travellera have throughout the 
whole of their journeys kept their eyes stoedily fixed on geograpbioel work, and 
have therefore brought book with them ample stores of new infonuMion, both with 
legird to the topography of the distriots visited, and ooncemfog those iotemsting 
snow eoluiiine, whether th^ be oaUediitooss jwirif^ss ornot. Thersfsra,1 am sure 
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haUtnMa^ but WUi tiim good look tbe next time they go to *b ifct Mhiis 
—good liiok \n Mgqoeriog xmw peeke aod tieyenliig new ky fMAmm. 

Dtr.^W«MKe¥: I «m gfwtly larinleed et tlm aetetioo of ttr IfaHlo Ote 

thet the fothtmtiotte X het^e iliowii eo the ecreeii to^nlglk eie not ittfom jMiit*leiiki 
at all. If thoy not leliew pMhiUm, I would iik him» Whal are they? |tle 

(xmoeptimiof wfeM jMUftealMf aehegiweeitybtooieeliMedtote 

the light of the oeieRtl OhMiMklfoBi oiade during the lait Mteeu yeeia In the Andu, 
ia the Mem of Korth Aitterioa».itt equatorial Afrioe^ b ]Uini|)aya» and e?en in 
Iceland, it oennot be eaid to-day that thl« Homation oeMM only b tM Andeii or 
only on one ?ariety of bade, or that the pinaaolei hawea^Wluelre riiape oralie, 
or that their long iiidaor the lineeinwhUh they ntay al|kd ertehtonly eaet and weet 

Among othera who haTo atndM tkett i b ait b in tlgn tg the Andea, Prof. Bans 
Meyeri tiian whm thm ie no hlghir aniM^ eg who haa leen 

them in grMt qoenlftTtn variooi looahHei ig the Andrihand whokliWore,aooord* 
ing to Sir Martin OoBWay^a atagdaid,if any ege^ ahonhl haaUetojgoogniae them, 
aMerta that he ftmnd typtoal nkpm pm U mUm og Mognt Kilimaolpio and in tbe 
crater of Kibo in Oentnil Afriea. 

Sir Martinis argument to agpport hla contention thet an egoloaed g^aeter 
cannot eikt beoenee the heab In wbkh it hea tronld dll up gfth anow b not 
convincing. It la true that Kature tenlshei a new enpply of mow to &ed a ^der 
each winter, but it Is alao true that, during the euooeeding aommer, it removes a 
large amount of euch anow by melt^ and eraporation, eren abova the snow-line, 
n|d below it the waste exceeds tbe supply, till tbe glaoier finally dies oat 

There ie no reason why an enclosed glaoier ihould not die out within its own 
bfgin without having an outlet on another glaoier, provided its basin falls to an 
altitude anffiolently below the snow-line. The question of the life of a glacier is 
simply one of supply u compared with waste, irrespective of its connection with 
any other glader or of Its basin with any other haaln. 

Ck)rnioe glaoier in question, from its origin on the west Biafo wall, occupies the 
bottom of a deqp narrow valley, or nala, with preci^tons eides. Its reservoir is there- 
fore small, and the amount of snow which collects to feed it limited. From its head it 
descends speedily to a level of 16,000 feet, and then cqneiderably lower than that, 
i.e, to a level much below the snow-line of the region. Farther, the valley end 
glacier run from eaet to west, and the sun pours its rays into the former upon tbe 
latter for many hours during the long sumxnwr daye with a heat of from 180^ to 
210^ Fahr., tbe melting effect of which is increased by the confining of the heat by 
the perpendionlar enclosing walls, which exclude all uind. The singeing heat 
experienced in such vsUeye ie w^ known to those who have Cravelled through 
them in Himalaya during the warm houra of the day. Under these circnmatanoes 
the wastage from melting and evaporation equals at least the Inorement from the 
winter snow-supply, and in fine- weather seasons mutt exceed It, and is sufficient to 
keep the glacier, as we saw it, at the very bottom of its nala. 

When we looked down from the od at the head of the Hoh Lmnba (overhanging 
Oomice gjader not a great distance bdow its origiii) upon Oomise* glacier beneath 
us in the middle of Juae^ ite eurihoe even at that point and at that early seaioO 
coneistod of folly formed gHader-ioe, out up by ofavasM entirdy denuded winter 
snow and which bid already melM away. lUo was six to e'ght weeks 
before the mmimnm of mOlidug tekee place In th^ region, and, with the son 
exerting its dertruetive eflhot upon that nrntow surihoe of toe frxr another elg^ 
weeks, it is easy to Judge what the obanoee ale Of that glacier filling up the chasm 
2000 to 8090 tot dcep^ at the bottom of wi^ 
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]i0tow^rtlij fieti^ that ihlt ''glodor lies at a much kmor loral thou tlia 
pomipoiiAiig poriiolii of other gliders around it| that it (s oompoM of ft% 
fCNmad ioa» white they aie dee]^ ooTored with snow and nM^ and that it is 
endteoed on ett sidai by hig^ mouitain walls, in which the direct obseiwatlon Of 
those who have been entirely around it has diadlcsed no opening, as well os the 
indications afforded by the condition and siee of the gloder itself, supply more 
oondusife evidence that it is endosed only by and ends only in its own basin, 
then the disbelief of Sir Martin Conway, who has never aeon the gteoier nor any 
of ite barrier^ exoept the south Hlepar wall, which, oooording to bis own testimony, 
bos no opening at thie pert. 


A NATUfiALISrS TRAVBtS ON THE COMQO-ZAHBBZI 
WATERSHED.* 

By B. ▲. MlULVll, MAL, B.8o. Onon. 

Thb following notes are the result of more than fonr years* wanderings 
in Northern Bhgdesia and the Katanga region of the Congo Free State. 
Some of the oountry here disonssed has already been dealt with by Mr. 
L. A. Wallaoe, the present administrator of North-West Bhodesia, in the 
Journal of this Sooiety for 1907, pp. 869 iqq> He has there described the 
main geographical and geological features of the country very fully. It 
may* howhyer, be of some interest to supplement bis exoellent account 
with some notes on the faunistio features of this part of Africa — ^more 
especially as I was fortunate enough to travel some oonsiderable dis- 
tanoe through a oontiguous area in the Congo Free State, a region which 
does not oome within the scope of Mr. Wallaoe’s paper. 

Before dealing with the local conditions, it is neoessawy to Aortly 
review the general distribution of the fauna of Africa south of the 
equator. The South African subregion has usually been considered 
to be bounded to the north by the Zambezi river, on the east, and 
by the Cunene river on the west, and this is, no dpklbt, roughly 
correct. It is, however, of great interest to observe lhat whilst the 
tropical species of the equatorial zone (I am here igore partioalarly 
referring to butterflies and other inseots) have spichd down the east 
coast as far as Durban, they do not on the west extend much below the 
Kwanza river in Angola, a difference of 20^ of latitude. This is no 
doubt mainly due to the high oentral plateaus on the eastern side of the 
African continent in this latitude being remote from the sea-eoast, 
whilst on the west, in Angola, the lowlying ooast-belt is vastly 
narrower. On the west side the advanoe of a tropioal fauna to the south 
in also much ohebked by tbe very dry climate which obtains on the coast- 
bolt in southern Angola and to the south of it This great oentral 
idatean is often hundreds of miles wide, and in this latitude its long 
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udi nnu roighly «Mk ud wwt, so tUt it would be poadble to tmeel 
firam Gemun £wt Afiiw to within 200 milee of the ooeet in AnmU 

with0atdMoendingbelcrer4OOOfeetabov6see4«vel. The Cbnco-Zwnbeui 

wntenihed fonue the beokboine of the oentnd portion of thia 

To demonutnite that the high land which ftniu ihii waterAed la 

an important hairier to the advanoe of the weeterattopiealfknnaie the 

chief otgeot of thie paper. 

Befbre entering into the detaile of the area nndor dieonaaion it wiU| 

I think, be conTenient to anbdiride it into three natural dirinone. 
Theaeare — 

(1) The low ground in the Zeinbeut Ifeelri 

(2) The Oango-Kambeei wateraM Mhd the ld(th gromri on either 
side it. 

(S) The low ground in the Oongo baaia. 

The drat of tiieae diTia!ona,aD f|u aa HorlhemBhoderta ja oonoemed, 
is limited to the Valley of the Lnangwa river and to a small portion of 
the mid>Zambea valley. The vast proportion of thia area lies below 
2500 feet, and only oompriaea higher ground towards the borders of 
Nyaaaland and Fortngueae South-East Africa. The fisnna and flora 
of this lowlying area are quite diatinotive oompared with that of the 
rest of Eorthem Bhodesia. The mammels, birds, and iaaeota found 
in the Luangwa valley are mainly thoee whioh ooour in the lower 
Zambesi valley end muoh of the eouth-eaet coast region of Africa. 

There are aleo pieeent a few epedee which, thongh not known to 
ooour south of the Zambesi, have already been recorded from Nyaeeland. 
As an example of these latter may he instanced the pretty little love- 
bird, Agaponifi UHcmu, Sd. 

A very large proportion of the Luangwa valley oodbu|)s of 1»oad 
alluyial date through which the river flows. The bed of the river 
is very wide, the sandy banka often hariog an edging of phragmitis 
reed, the white plumee of whioh are very effeotive at a dietanoe. A 
dose aoquaintanoe, however, with this plant is not desirable on aooount 
of its epear-like bladee. 

The Lnangwa valley ezhihite a very different appearanoe at the 
different aeaaons of the year. At the height of the rainy season the 
river is a wide and turbulent waste of muddy waters, and often over- 
flows its banks. At this time the flat stretohea of alluvial soil in the 
neighbourhood of the river ere singularly unj^ s as an t to travd over. 
On these flats the soil largely oonsiats of a peonliarly tenadons and 
impermeable day of a dark grey colour. The huge oradks whidi fi»m 
in this day during the dry season are rapidly fllled up ly the first 
heavy rains. When this has onoe taken pluoe the whole oonntiy soon 
hooomes waterdoggsd, and, when onoe in this co nd i t io n , even e ali|^f 
shower will prodnoe standing water eveiywhaie. When m a ki n g e 
journey up the Luangwa river in Eebraaiy and Mardh, 1908, 1 was 
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mnolx aBtonuihed at the extent of the floods. It was an extraordinary 
sight to see hnge stretohes of **mopane” forest standing in from 
6 inches up to 3 or 4 feet of water. This tree, a spedes of Copcdfers, 
the ‘‘^ironwood*’ tree of Livingstone, is a remarkable one and highly 
dhaxaoteristio of this area ; in faot, so far as North-Eastern Bhodesia is 
concerned, it is confined to the basin of the Luangwa river. More 
particularly in the low ground of the valley large stretches of forest 
composed almost entirely of this tree are met with. This is an unusual 
character in the African woodland or forest, which is much more 
generally composed of a great variety of trees. It is perhaps here well 
to point out that dense forest formed of large trees as opposed to wood- 
land is distinctly uncommon in any of the areas under discussion, 
though, as we shall see later, it occurs occasionally in the Congo basin. 
A very large proportion of the whole country, more especially the hilly 
areas, is more or less uniformly covered by rather thin woodland, the 
majority of the trees being of moderate size. 

In the Mopane ” forest but little grows beneath the trees and in 
the clearings among them except short and not very vigorous grasses. 
This, perhaps, is- due to the peculiar conditions of the soil. To grow 
successfully in a heavy clay which is water-logged in summer and 
baked as hard as a rook in winter, no doubt requires considerable 
specialization. The ** mopane ’* trees seem peculiarly adapted to these 
conditions, but do not as a rule grow to a very large size, nor with very 
straight trunks. This rather discounts the commercial value of their 
timber, which is, however, very hard, and said not to be attacked by 
termites. The living tree is strangely inflammable. The natives take 
advantage of this peculiar character. In order to fell one of these trees, 
they insert ja burning stick into a crevice in the trunk. The tree will 
then begin to smoulder, and will hill burnt through the trunk within 
some twenty-four hours, and then, if left to itself, will lie smouldering 
on the ground for days. Another tree which is common in the Luangwa 
valley, and characteristic of the eastern tropical region, is the grotesque 
baobab. Yet another type of vegetation, often in patches of considerable 
size, occurs commonly. This is locally called by the natives ‘*lusaka ” 
or malusaka,*’ and consists of rather dense thickets of shrubs mixed 
with creepers and occasional trees and thorn scrub. This country is 
extremely difficult to travel through, and when very extensive even 
natives are easily lost in it. 

In the height of the dry season the Luangwa valley has an appear- 
ance vastly different from that in the wet. When the bush-fires, which 
generally occur about July, have destroyed the grass and smaller 
undergrowth, the trees, except for a few species of ficus and other 
evergreens on the river and stream banks, all lose their leaf, giving 
a very barren appearance to the country. At this time the Luangwa 
river itself, especially on the upper pari of its course, becomes little 
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more than a shallow and winding stream, dotted and margined with 
sandbanks. 

It is now that the riyer beoomes a fsast for the eye of the natormilst 
and sportsman, presenting as it does a most wonderfully yaried soene of 
animal life. The sandhanks are ooyered with storks, cnanee, ployeis, 
and wading birds of all sorts, the oomparatiyely oryptio oolonrs of many 
of them being varied with the snowy plumage of the egrets, which, in 
company with many others of the heron tribe, frequent the marshy 
parts of the banks. 

Now and then a small flock of the African akimmer (Nh^nekcps), with 
their swift but zigzag flight, iiass up or down the stream. Vfiik luck 
one may see in the distance four or flye of the beautiful crested cranes 
(Baharica) performing their quaintly solemn dancing, or the handsome 
but wary saddle-billed stork (.^tjppjorftyedbs Ben$gaUif9i$y may be 
obseryed in pairs, stalking along the water^s edge or on the grassy flats. 
This riyer seems specially suitable to the orooodile, large numbers of 
whioh may be seen basking on the sandbanks during the heat of the 
day. 

Kegularly morning and evening, as well as at night, large herds of 
game oome down at this season to drink. At this season, too, the 
lesident inhabitants of the river-banks, snob as water-buok, puku, bush- 
buck, impala, zebra, etc., have been reinforced by other spedes whioh 
spend their wet season on higher grounds. 'Amongst these are Liohten 
stein's hartebeeate, kudu, roan antelope, and rhinoceros. 

When the rains break, whioh they usually do very suddenly, the 
whole country changes as if touched with the waud of a magician. 
In two or tlree days everything bursts into leaf, and the ground 
beoomes covered with a oarpet of dazzling green velvet, contrasting 
with the grey-green foliage of the ** mopane ” trees. These ** mopane” 
Hats, as they are often called, have a very oharaoteristio fauna. The 
South African giraffe, occurring nowhere else in this part of Africa, still 
exists in small numbers in the central part of the valley. The beautiful 
and gpnceful impala antelope, which is very rare on the plateau to the 
west, occurs in considerable numbers. Ilie blue wildebeeste, which 
does not ooour elsewhere in North-east Shodesia, is found thinly, though 
widely distributed over the upper part of the valley. In common with 
the water-buck this antelope doe's not follow the example of the other 
large species, such as the roan antelope, in making for the foothills 
in the rainy season, but continues to inhabit the more or less flooded 
country. It should here be noticed that the common water-buck (CMfus 
elUpaiprymnug)^ which is so abundant in this low oountxy, does not ooour 
on the high plateaus to the west. Of the smaller mammals the most 
characteristic is perhaps the little squirrel (FyniidurnB eepapiy whioh 
is extremely abundant here, though uncommon elsewhere on higher 
ground. 
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Amongst the characteristic birds, especially of the mopane flats, may 
be mentioned the red-billed hornbill (Lophoeeros erythrorhffnehui)^ which 
the natives call kopi kbpi ” in imitation of its cry. Another peculiar 
bird is the stripe-chested weaver (^Ploeeipatier peetoraUs)^ which I did not 
meet with in any other part of the country. This bird builds extremely 
untidy nests of dried grasses, placing them, as a rule, at the extreme 
end of the boughs of a thorny species of mimosa. It is a very noisy 
bird even for a weaver, especially during the nesting season. Another 
bird, which is here, apparently, at the extreme northern limit of its 
range, is the South African sandgrouse {Pteroelea bidnctus). This bird, 
which is generally found near water, so much resembles the ground, 
and lies so dose, that in spite of the absence of cover, one often all but 
treads on it before it rises. Another game-bird, which is here on about 
the western limit of its.range, is the common East African guinea-fowl 
(^Numida mitratay As we shall see later, this bird is replaced on the 
high plateau by another species. v 

Innumerable other instances might be given of animals which occur 
oommdnly in the Luangwa valley, but which are either non-existent 
or very rare on the high plateau. It will here suffice to say that the 
animals of all classes in the Luangwa valley are either identical with, 
or very closely, allied to, those of the eastern and south-eastern coast 
regions within the tropic. 

We now come to the second subdivision of our area, namely, the 
high plateau country, the backbone of which forms the watershed 
between the basins of the Congo and Zambezi rivers. In the north-east 
corner of Northern Bhodesia the watershed lies very near to tjie edge 
of the plateau. This edge is formed by the great Mohin^a escarpment 
whidi is the western boundary of the Luangwa valley. About lat. 13^ S. 
the watershed turns nearly due west, and becomes the boundary 
between North-Western Bhodesia and the Congo Free State. South of 
this point the escarpment is broken up by the lowlying valley of the 
Lukashashi river, which resembles that of the Luangwa in character 
and fauna. Ultimately this wall-like escarpment, turning westward, 
gradually falls away toward the upper Zambezi valley. The whole of 
North-Eastern Bhodesia, therefore, west of the Mchinga escarpment is 
included in this high plateau area, with the exception of the low ground 
in the valleys of the Luapula, Ealungwisi, and Lofu rivers, and the 
shores of Lakes Mweru and Tanganyika. These we shall deal with 
presently. 

This area also includes a wide strip along the watershed, forming 
the boundary between the northern portion of the North-Western 
Bhodesia and the southern portion of the Congo Free State. 

This high plateau country has a great general similarity throughout 
as regards its flora and fauna. For the most part flat, it is extensively 
covered with woodland, but the open grassy plains are much larger and 



NATURALIST’S TRAVELS ON THE OONOO-ZAMBESl WAllRSHlR. ISt 

move nnmeions than cm tLe lower groand jtuit ^ienuniwid. The pio* 
teotion of this woodland from the natiyes ie a proUem which ia not yet 
enooeesfully solved by the admihistration. Almost thronghoat this area 
the natives avoid, for purpose of ocltivation, the lowlying grsss^veied 
areas on the hanks of streams and vleys, the small amount of drainage 
neoessary, being apparently the &otor which deters them. They are, 
therefore, confined to cultivating their crops in the higher and dryer, 
though less fertile ground in the woodland. 

To do this they out down the timber over a large aiM^ and cblleot 
the out branches, etc., into a few oixetilar patdies, having choaeBi if 
possible, for this purpose the neighbourhood of a large termite mound. 
They set fire to fiieBe, and the resnlting ash fonns the manure for one 
or at most two years’ crop. The consequence of this is that, though but 
little ground is actually cultivated, enormous areas of timber are 
destroyed. In fact, in the more populous parts it is difficult to find 
woodland which has not sufibred in this manner at some time or other* 
It is true that in the northern part of the country amongst the Awemba 
and neighbouring tribes, the trees are seldom killed outright. In this 
part it is the custom among the natives to climb up the trees and lop 
all the branches off. further south, among the southern Babisa, Ba-lala, 
Ba-lamba, and some of the Congo tribes, the trees are usually out down 
some 3 or 4 feet from the ground. Yet another evil arises from this 
method of cultivation, because the bush is not fired by the natives until 
very late in the year. This is due to the inherent lasiness of the native 
who defers the preparation of his garden till the last moment. The 
result of this is that the native who has his garden ready has to wait to 
fire the busb until the laggards also have their gardens in the same 
state. This late burning of the bush is a very serious evil. Among the 
Awemba and other tribes to the north it frequently does not take place 
until the trees have assumed the foliage of the following year. It should 
be pointed out that in the comparatively cool and temperate climate 
of the high plateau, the onset of spring commences much earlier, and 
is a much more gradual phenomenon than in the lower ground, beginning 
as it does long before the onset of the rains. It is at this season that 
the most wonderful tints are seen in the woodland. Much of the young 
foliage at this time exhibits many varied and beautiful shades of red 
and pink. 

The problem of this forest destruction becomes annually more and 
more serious, but is not at all an easy one to solve. Like idl primitive 
races, the Central African native is an extremely oonservative individual. 
His present method of cultivation entails a considerable amount of 
labour, and his crops, which consist chiefly of a dwarf species of millet, 
are &r more scanty and at least as uncertain as those of sorghum and 
maize grown by the tribes inhabiting the lower ground. It has, further, 
already been shown that, where tried, maiae, eta, has been grown quite 
No. II. — Febbuart, 1910.] 
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BQooeisfiilly in UbiB upland oouutrjr. In spite of all this, the native of 
the high plateau does not take at all kindly to any form of cultivation 
other than that carried on by his forefathers. This is espeoially so 
amongst the Awemba, the most dominant and intelligent of the plateau 
raoes in North-Eastern Bhodesia. This opposition seems to be largely 
fostered by the women, who have ooQsiderable iufluenoe amongst this 
tribe. This hostility on the part of the women to a change in the 
method of agriculture is not unnatural. It is due to the fact that the 
method of cultivation by cutting the timber is very largely a man’s 
work, whereas the reverse is the case in cultivation with the hoe. It 
has been necessary to refer at some length to this question of timber 
cutting, since it has a very marked influence upon the general appear- 
ance of very wide areas. Once they have been out, the tree-stumps or 
pollarded trunks have to undergo a very keen struggle to survive the 
annual bush flres. In Consequence of all this, a good deal of country is 
covered with ragged scrub instead of woodland, formed of moderate- 
sized trees. 

Where this high plateau country is undulating, the valleys of even 
the smallest streams are sharply outlined by being bordered with sloping 
grassy plains of varying width. When a certain elevation from the 
stream is reached, the grass land is margined by a very definite line of 
timber. I'hese long narrow plains follow the courses of the streams for 
great distances, and they vary from 50 yards to a mile wide, according 
to the degree of dope. They are usually covered with wiry and not 
very long grass, the surface being very tufted* and uneven. In oases ^ 
where the slope is a fairly steep one, the edges of these grassy valleys 
are often covered with large quantities of bracken — ^an old friend, which 
seems somewhat out of place in Central Africa. This type of country 
is a particularly favourite one for the noble sable antelope. It is a very 
fine sight to see a coal-black bull, morning and evening, marshalling a 
herd of his bright bay-coloured wives on these small plains. 

Another characteristic feature is the “ msita,” to use a local term. 
These are patches of dense forest seldom more than a few acres in 
extent, sometimes much less. They are commonly on the source or 
banks of a stream. Formed of immensely tall trees, much crowded 
together and with a tangle of creepers around their trunks, they often 
stand out in patches of open marshy ground in the most strange way. 
In the Congo basin, espeoially towards the west, near the Angolan 
frontier, these msitu ” become much more extensive, and continuously 
follow the course of small streams for many miles. These patches of 
tropical forest frequently contain trees of great girth, much valued by 
the natives for canoes. The fauna of these somewhat isolated patches 
is peculiar compared to that of the surrounding country. They are not 
much frequented by the larger mammals, being chiefly the haunt of 
leopards, monkeys, and the little bluebuok (O^fhaiaphui ayosm). 
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The birde and mseote are. however, highly oharaoterietie. Among 
the birds the ground thrushes (Oow| 3 »ka. qip.)* uid varions woodland 
species of Bnlbnl are well represented. An interesting bird whioh is 
an annual visitor to these forest patches, is a gorgeous glosiy starling 
(Lamproeolitis plaiMomrsns). This West African bird visits these 
on the high plateau fcom September to November, possibly lu^ jj fci . 
It apparently does so to breed, as I have found young birds whioh 
could just fly. the first week in November. They also seem to sdleot 
the time when the fruit is ripe for their visit These birds have the 
most bewilderingly ventriloquial voices, and an extraordinary range of 
notes. 

Among the more remarkable insect inhabitants of these spots are the 
formidable driver ants (Dorylus). These wonderflil inseets ooour every- 
where, hut are pariioularly oommou in the high plateau oountry and in 
the neighbourhood of water. They are frequently to be seen marching 
in vast armies, several individuals abreast Many of these are carrying 
food supplies, and are guarded on the flanks by innumerable armed 
sentries. Woe betide the man who is so unlucky as to tread amongst 
them. He is immediately covered with a host of bloodthirsty enemies, 
who bury their mandibles in his flesh, produoing the sensation of 
innumerable red-hot needles. The insects not infrequently invade^ 
camps and native villages, and can then only be turned from their 
objective by a line of red-hot ashes. Except for the inoonvenienoe of 
being turned out of their huts, these visits are not objected to by the 
natives. Every living thing has to dopart hurriedly or die on these 
occasions, with the result that much of the^ vermin disappears — for a 
time, at leasts Another inseot, nearly as warlike as the driver ant, is 
a speoies of Fonera, a large hlaok ant whioh has a powerful and painful 
sting. This insect is particularly addicted to walking on native pi^s, 
and usually does so, about four or five abreast, flanked by a few skir- 
mishers. When alarmed, the whole community has the singulai* power 
of being able to produce a peouliar rustling noise. It wages perpetual 
war upon the termites, and may often be seen returning from a 
successful foray. On these oooasions the majority of the army is laden 
with the bodies of their victims. 

It is impossible, in describing any part of tropical Africa, to avoid 
some mention of the termites. The different speoies of these insects 
build very varied and remarkable mounds. Some of them are of 
enormous size, and have a marked influence upon the landsoape^ They 
are sometimes as much as 20 feet high, and are frequently placed at 
somewhat regular intervals about 80 or 40 yards apart. On the plains, 
on the other hand, the commonest speoies makes a muoh smaller 
mound, and it is a striking sight to see a grassy plain apparently 
studded vith innumerable grey objects looking veiy muoh like stalag- 
mites. In some parts of the plateau in the Congo basin oountiy there 
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if a fpeoiff wUoh makes a small mushroom-shaped mound, a ndw top 
Miigappsiwtly added each wet season. The result of this is that an old . 
Best loSkB like a pile of hafs or flat, somewhat oiroular pudding-dishea 

One of the most remarkable spots in this high plateau countiy is 
a Iftgg e pool in the limestone in the valley of the upper Eafue river, 
NAmi-Westem Bhodesia, and not far from the .old administration post 
of Eapopo. I have already given some aooount of this spot in a short 
abstract of my first journey,* but perhaps, having paid it a second visit, 
it will not be out of plaoe to give a further account of it. 

This wonderful pool lies in flat country, and one comes on it quite 
suddenly, its banks being concealed by some dense forest. Indeed, with- 
out foreknowledge of the existence of this pool, the traveller might 
pass within 50 yards of it and not realize its presence. 

The pool is roughly square and somewhat over 100 yards across. 
The walls are of limestone and so precipitous that it is only possible to 
get down to the waters at one spot. On both occasions when I visited 
this pool, in October, 1905, and January, 1907, t.e. just before and just 
after the beginning of the rains, I found the water-level to be approxi- 
mately the same. This was some 16 feet below the top of the walls, 
which closely represents the level of the surrounding country. J udging, 
however,%from the flood-marks on the walls, there would appear to be 
a considerable rise in this water-level during the height of the rains. 
This would seem to point to some underground connection with the 
local water system. The water itself is extremely still, clear, and 
intensely cold. There were little or no signs of vegetable life, but 
a number of fish were visible, some of them of fair size. So pellucid 
was the water that it was easy to see them quite clearly r t a consider- 
able depth. I made an attempt to sound this pool, and though I used 
300 feet of rope I could not find bottom. This was the case even when 
it was done only at sufficient distance from the side to ensure the large 
stone, with which the line was weighted, not lodging on any ledge 
on the walls. 

Theie is a small native village near this pool, and the inhabitants 
have a superstitious dread of it. The local native refuses to drink the 
water or use it for any purpose whatever. This attitude on the part 
of the natives is perhaps not entirely unreasonable. To sit beside this 
still pellucid pool of unknown depth, surrounded by precipitous walls, 
situated as it is in the heart of the tropical forest, would, I think, induce 
a feeling of awe in the breast of even the most civilized man. 

Another striking feature of the high plateau areas are the huge 
stretches of shallow water or pans which occur upon it. Of these the 
most important is, of course, Lake Bangweulu. Moir’s lake, near 
Serenje, and Lake Young, near the source of the Mansya river, a 
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triboUry of the Ohambezi, are small editions of it. As regards Lake 
Bangweulu, comparatively litUe of it is represented by permanent 
open water, and its shores, particularly to the east, are very ill defined. 
So flat is the country in this direction that many of the rivers are little 
more than swamps. 

The shores and swamps of Lake Bangweulu, more aspeoiaUy during 
the dry season, exhibit a most amazing opeotacfie of bird-life. Besides 
eight or nine species of duolc and geese, I obtained or noted on this lake 
innumerable herons, egrets, coots, ibises, kingfishers, etc. There were 
also present a small apedes of guU and huge flocks of the strange **op6n 
bill” (Anostomus UmeUigBnul)^ and many other birds. Amongst the 
water-plants were quantities of the wonderful and graceful ja^ana, or 
“lily trottw** (Aeiopkilu$ a/neanua). 

On the more or leas flooded plains, which at the time of my visit in 
July were fast drying up, were many plovers, small wading birds, and 
quantities of the African painted snipe (Boatratulus capenaia). Every- 
where, in fact, birds too numerous to mention met the eye. In the 
papyrus swamp there were numbers of the larvee of a large moth, 
perhaps a Saturniid. These, which are mentioned by Livingstone, are 
said to be still more numerous at other times of the year. On the shores, 
more particularly of the islands, 1 found i>atohes of jungle, somewhat 
different in character from the “ msitu ” above described. They are 
much more largely composed of dense and tangled thickets, the larger 
trees being comparatively few and far between. These thickets are 
locally called “ mateshi,” and on the shores of the mainland, especially 
near the river mouths, are the favourite resort of elephants. 

In this country east of Lake Bangweulu, the ground, especially near 
the sources of rivers and streams, exhibits that peculiar kind of marsh 
so well described as “ sponges ” by Livingstone in his * Last Journals.* 
These sponges are generally covered with a cushion of short wiry grass 
and matted marsh-loving plants. They remain more or less wateiv 
logged throughout the whole year, including the dry season. 

The highly mineralized area of Katanga, on the Congo side of the 
watershed, belongs also to this “high plateau region,” but presents 
some special features. It is, for the most part, somewhat mountainous 
and broken country. 

The copper belt is clearly delineated by the bare hills which are to 
be seen everywhere within it. This peculiarity, which is due to the 
copper ore in the ground preventing the growth of trees, is very unusual 
in this part of Africa. Everywhere else, except when absolutely pre- 
cipitous, the hills and mountains are covered by woodland, thus giving 
a oharaoteristioally “woolly** appearance tb the landscape. To' the 
north of the copper area we:begin to get into lower ground, but the high 
ground still remains as huge island plateaus. These have usually well- 
defined and sometimes precipitous edges. As examples of them may be 
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oited the ** Biano*’ platean, between the Lnalaba and Lufira riven, and 
the still larger Enndelnngn plateau, between the latter river and the 
Loapnla. These isolated areas of elevated land are seldom inhabited 
by natives. Their top is usually flat or nearly so, and is covered with 
somewhat wide open plains intenpened with woodland. The fauna 
of these spots does not differ materially from that found at similar 
elevations to the west in Angola, or to the east in Bhodesia. In 
the high ground,’ west of the copper bdit, not far from the watershed, 
espeoially near the upper Lufupa river, there are present certain 
peculiar features in the landscape. These are numerous plains oi 
undulating areas of curious moorlike ground, covered only with stunted 
grasses and plants. Somewhat similar country may be found to the 
south-east of Lake Bangweulu. Hero there are a number of rather 
similar open plains, which are remarkable for being the only spot where 
the " tsessebe antelope exists in this part of Africa. 

Having now described some of the more striking features of this 
elevated region, we may now discuss its fauna in general. On the 
whole, it closely resembles that which occurs throughout a wide area 
in Oentral Africa at the same elevation, in the form of varying-sized 
islands, lying among the more typically tropical fauna of the lower 
ground. Thus our area has close feunistio affinities with the interior 
of Southern Angola on the one hand, and the plateaus to the north 
on the other, including those both east and west of Lake Tanganyika, 
even up to the Victoria Nyanza. Though true in the main of the 
whole animal kingdom, this applies more especially to insects. In 
the case of birds, which, as might be expected, range more widely, 
we already find a certain proportion of western tropical forms. In com- 
paring the larger mammals of this high country with those of the 
Luangwa valley, we find that many of the characteristically southern 
and eastern species are absent. As already pointed out, the giraffe and 
blue wildebeeste disappear, and impala, budibuok, and kudu become 
extremely local. The puku, on the other hand, is very abundant, and 
seems to belong to a somewhat larger raoe. Among the animals not 
represented in the Luangwa vall^ may be mentioned the ** situtunga 
{Tragelaphui selouri) and the black lechwe {CcbuB lieJii mithemani^ 
Bothsch.). 

Orawdiay’s sing sing water-buck (Oobua defaua Oramkayi) has also 
replaced the common water-buck of the Luangwa valley. 

Among the birds of this area, which are of interest from the point of 
view of geographical distribution, is a yellow-hdmeted Guinea-fowl 
(Nwnida marungenria)^ originally discovered near the west shore of Lake 
Tanganyika. Once the Mchinga escarpment is ascended, this seems to 
be the only Guinea-fowl over a wide area, those of the Luangwa valley, 
the oommon species (AT. and the beautiful crested Guinea-fowl 

(Ouiter(^ edcuardt) disappear altogether. 
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JxmumBjgkVi» other inetaaoee thioaghout the animal kingAom might 
be giTen of the differenoee between the high plateau fauna and that 
of the Lnangwa Talley. One of the moat inatruotWe thinga a etndent 
of geographical diatribntion can do ia to climb the 8000 feet or there- 
abonta of the Mohinga eaearpment) out of the low-lying Lnangwa yalley, 
and find bimaelf in a new world of animala and plan^ 

I cannot leaTe the high ground without making aome relbinnco 
to the fiowersi wldch are much mote in eridence than at lower elera- 
tiona. Among the more striking are many apedee of Gladioli inhabiting 
the most direrse situations, some growing among the swamps, others 
among the rocks on the hillatdea. In spring the gsaasy, somewhat 
swampy ground is gay with Tritomaa, Crinuma, and OonTidTuli. Autnmn 
is another time which is diaraoierized by abundance of fiowers, more 
especially in the woodland. At this time the woods are gay chiefly 
with Oompositm. Some very handsome cornflowers also especially call 
for notice, jiartioularly a large blood-red one. 

This, then, ia a brief and necessarily inadequate description of the 
high plateau of this part of Central Africa. It is a land with a 
moderate and equable climate, where the stm isnseldom if ever really 
troublesome. Of great natural beauty, and swarming with game, it is 
a paradise for the trayeller, only marred by the native methods of agri- 
culture and the consequent diffionlties of food supplies. It is eminently 
suited for, and doubtless will one day become, the home of a white 
race. 

We now come to our third and last faunistic distrioK This area is 
confined to the river- valle3*B and low ground within the Congo basin. 
In North-BEMtern Bhodesia it is limited to the lower Luapula and 
Kalungwiai valleys, the shores of Lake Hweru, and to a less degree the 
shores of Lake Tanganyika and the lower Lofu valley. Within the 
Congo Free State this area, of course, comprises all the low ground in 
the river basins. The fauna of this area is closely allied to that of the 
tropioal west coast. I did not personally visit the aotual shore of Lake 
Tanganyika, but from a short inspection of the lower Lofu valley, it 
would appear that its fauna is a mixture of those animals chaiaoteristio 
of the western and eastern tropioal regions. 

The oovrse of the above-mentioned rivers, both in British and Congo 
territories, all exhibit muoh the same history. Their upper waters pass 
through the more or less flat plateau oouni^ juat described, the fauna 
of their banks not differing from that of the surrounding country. As 
soon, however, as they begin to descend from the high ground, these 
rivers, with few exceptions, pass through a series of gorges, and their 
banks, instead of being only slightly, or not at all, wooded, begin to be 
edged with more or less tropioal foresh This is very well exemplifi^ 
by the Lualaba river. This river, which, when on the flat plateau is 
nearly 100 yards wide, is suddenly compressed between two huge rooks 
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M the point whore it enten the gorge, and becomes for a shgrt distance 
a bmlii^ torrent less than 20 feet across. 

The presence of these tropically forested banks coincides with the 
appearance of a western tropical fauna, and also, as I am pointing out 
elsewhere,* with the oconirence of Olomna palpalii^ the tsetse fly, 
which, as is well known, carries Sleeping Sickness. 

Thus our third area, which begins as narrow strips following the 
course of the lower portion of the main rivers of the Oongo basin, 
increases in extent as the low ground is reached. This low country 
in the Gon^o basin has a vague general resemblance to that already 
described in the basin of the Zambezi. The actual fauna and flora are, 
however, altogether different. In the grassy alluvial flats, palms, etc., 
arc much more numerous, and the baobab has disappeared. 

The woodland is much more dense, and here and there merges into 
forebt. The fauna, more especially the insects and the birds, particu- 
larly the smaller Passerines, is characteristic of that of the tropical 
west coast, and this character becomes more and more marked the 
fhrther one advances down the tributaries of the Oongo. To demonstrate 
the faunistic differenq^s between these forested river-banks of the Congo 
basin, and somewhat similar localities, we may take an instance among 
the butterflies. The characteristically large and gorgeous western 
tropical genua Euphmdra is well represented in these Congo river- 
valleys. I took there myself some nine species, including one which 
also occurs throughout the high plateau. In the valley of the Zambezi, 
on the other hand, and indeed throughout the eastern tropical coast, this 
genus is only represented by a single somewhat aberrant specie^. 

It has now been shown that this part of Southern Afriba comprises 
two low-lying districts separated by a wide area of high ground, and 
that each is characterized by a distinot fauna. It has been the object 
of this paper to demonstrate that the Gongo-Zambezi watershed and the 
high land on each side of it has caused this faunistic difference. For 
a considerable geological epoch this high ground must have kept 
separate much of the animal life, inhabiting the low ground in each 
of the river-basins, just as it serves to separate the waters of the two 
great rivers. 


The Fbbsidxst (before the paper): Mr. Neave, who has kindly oonBented to 
leoture here to-night, is a naturalist who has spent about two years in South 
Central Africa. He has been studying the Oongo-Zambezi watershed with a view 
to ascertaining its influence on the distribution of animals and plants in that 
interestiDg region, and it is the result of these two years' travelling he is going to 
describe to us tonight. .1 am glad to say Mr. Neave, since he has returned to 
England, has bm appointed by the Colonial Office a member of the Entomological 
Besearoh Comiiiittee which is about to proceed to British East Africa in order to 


* JouftuU of Eoonomte BioUtgyj vol. 4 , pt. 4, p. 109 tqq. 
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study insset lifo in those legiottSy more (OspeoUdly with e view of ssoerUining 
whether there is any way of preventing the diseases which these insects give rise 
to in human beings. 

Dr. F. L. SoijATBB : 1 am ahraid 1 can offerbuta very few remarks on the exoellent 
paper we have Just heard read. My personal experience has been oondned entirely 
to the Gape Oc^y and the extreme southern portion of Afriea» but I lobh fbrward 
with very great interest, as a naturalist, to the exploration of these nosthem 
provinces that has been lately, commenced, ^ere is no donbt that when Mr. 
Neave*s large oollectsons come to be worked out, as they will be, with the help 
of his friends at the British Museum, we shall advanes very much m our knowledge 
of the fauna of South Africa. In the works that my son, Mr. William SoUteri 
formerly of Gape Town, has published on the mammsls and birds of South Africa* 
I am pleased to see Mt he hss anticipated, I might almost say, the very divisions, 
between the northern and southern fisunss to which Mr. Neave hss alluded in bis 
paper. Mr. Neave has made wonderful discoveries in a very short period. He has 
carried out two sucoessfnl expeditions through these northern parte of South Africa, 
and I am pleased to hear that he is now about to retnm to Africa to take up 
exploration in another quarter. I am sure we shall all join in wishing him success. 

Mr. William Solatxb: I have very little to add to what my father has said. 
My studies have been almost entirely confined to Africa south of the Zambezi. In 
the works which my father so kindly alluded to, that river was the boundary 
which I took for the fauna of South Africa, and I had very little to do with fauna 
north of the Zambezi, although I was always naturally very interested in it. Before 
Mr. Neave went out on the geodetic survey, Dr. Storr, who was the medical officer 
of the geodetic survey with which Mr. Neave was afterwards connected, collected 
a large number of birds, which I had the pleasure of working out at the Cape. 
Among them there were a number of very interesting species, which seemed to 
point to the same results that Mr. Neave has told us about, namely, that the high 
plateau between the Zambesi valley on tbe one side, and the Congo on the other, 
formed the boundary of the South African fauna. I have naturally listened to 
Mr. Neave*s pdper with great interest, and 1 ^think you will all join with me in 
wishing him success in his future investigations in East Africa. 

Mr. Ogilvib-Gbant : 1 am afraid I was not aware that I should be called on 
to make any remarks this evening, so I am hardly prepared to do so, and I 
do not think I can add very much to what has already been said. There is one 
thing, however, I should like to say : Mr. Neave has not told us much about 
his collections, and as a rule we are accustomed to have large oolleotionB sent 
home with very insufficient field-notes. Now, Mr. Neave has excelled greatly 
in this point, and I think I may say he is certainly one of our very best field- 
observers. On butterflies, espec^ly, we are accustomed to read papers which 
are extremely dry and uninteresting, but Mr. Neave has just forwarded to the 
Zoological Society of London a very fine report on his collection of butterfiies, which 
is teeming with interesting field-notes on their life-history, and I think in this 
particular respect he is almost unique. His notes on his other zoological collections 
are of equal value and interest. 

Mr. H. Wilson Fox : It is very difficult for any one who cannot claim teohnioal 
qualifications to add anything to what Mr. Neave has given us this evening, but 
speaking rather more from a oommercial point of view than is perhaps usual 
in this hall, I feel this, that any one who is interested In the future development of 
these territories, and realizes the value of fresh information, is extremely indebted 
to a worker of tbe obaraoter of Mr. Neave* The generalizations which we have 
listened to to-night have, I think, taught many of us who thought we knew 
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flomething of this region, a great deal of our owa iguonmoe. 1 mast oonfeea, ae one 
who has been in a portion of that region, that 1 have learned much that has been new 
to me, and I have been Ep&AsXLy interested in the allusion which Mr* Heaye made 
to-night to the oharaeter of the native inhabitants of those regions* Itisoneof the 
most difficult problems that people in a new country have to deal with, how to 
make their work fit in, if 1 may say so, with the native habits, so as not to dlslo* 
cate the order of ideas to which natives are accustomed too rapidly* We have to 
devdop those territories in the best way possible, so as to make the best use of the 
material at our disposal. We have to displace the primitive methods of agriculture 
with something that is better, and to teach methods that will enable natives to 
satisfy their wants with less effort and better results than is possible at present. 
That great work, I hope, is being done gradually and effectively by the posts which 
the Administration of the British South Africa Company is establishing throughout 
these vast territories, of which you have got an illustration to-night in the admir- 
able photograph which Mr. Neave has shown us of the post which was being 
established in the extreme north at the time of his visit. 

Dr. Abtbub Hatdok : There is one point we have just beard a little about, and 
that is of the progress which is being made in the treatment of sleeping-sickness. 
We have seen various models of houses, and some example of the inoculation 
treatment. I should like to know what progress is being made in the control of the 
disease under the present conditions. 

Mr. Nxavb : I think I might say very stringent regulations are being made in 
Northern Bhodesia io prevent the spreading of it, but 1 think it is more a question 
to be answered by the Administration of the country than by myself. 

The Pbbbidbnt (after the paper) : Mr. Neave has shown us how the highlands 
separate the country into three districts ; how they prevent migration of animals 
from one part to another ; and how they have create districts where the process 
of evolution has run different courses. To-night’s paper is, in fact, the accounA 
of a Boundary Commission dealing with the boundaries between various animal 
kingdoms, and 1 am sure you will wish me in your name to thank Mr. Neave for 
the charming description he has given of his labours in this direction. All the 
speakers have joined in wishing good luck to Mr. Neave on his coming mission to 
Africa, and have expressed their tincere hope, in which we all join, that these 
labours will be successful. 
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The OiBQDE AHD ITS Bboession. 

Tnirodwstion. — With the advance of knowledge oonoerning the sequence 
of conditions afifeoting glaciers, it has oome to be generally recog- 
nized that for any given district the factor of supreme importance 
is temperature, a very moderate change in the average annual tem- 
perature being suffioient to profoundly transform a distriot, the aspect 
of which is temperate, and to famish it with snow-fields and mountain 
glaciers. These slight variations in average annual temperature involve 
less important geological changes than must be invoked in order to 
greatly modify the annual preoipitation. Thus it has been recently 
estimated that a fall of but 3° (Fahr.) in the average annual tem- 
perature would result in the formation of small glaoiers within the area 
of the Scottish Highlands, while a like fall of 12° within the Laurentian 
Lake district of North America would suffice to bring on a period of 
glaciation. • 

With the probability that such olimatio changes would be initiated 
slowly, the first visual evidence of the changing condition within all 
districts of aocentuated relief would probably be a longer persistence of 
winter snows in the more elevated tracts ; which accumulations of snow 
would eventually contribute a remnant to those of the succeeding 
winter, and so bring on a cycle of glaciation. From this beginning 
the oyde is an advanoing one until a culmination is reached oorre- 
spending to the most rigorous of the olimatio conditions. A resumption 
of a more genial olimate would result in a reverse series of ohanges, 
terminating so soon as the winter’s fall of snow is insaffioieut to produce 
permanent snow-drifts even in the higher areas. It is therefore proper 
to speak of the advancing and the receding hemieydea of glaeiaiion. 

Mountain versus Oontinenial Olaeiere. — The land-forms which result 
from glaciation within districts ot strong relief when not entirely sub- 
merged beneath snow nnd ice, are totally difibrent from those which 
are sculptured beneath a glacier of continental dimensions. Exami- 
nation of university text-books and experience with students have 
alike convinced the writer that this difference has not been sufficiently 
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^ooented. In paart, this may be explained by a rather general tendency 
to treat the atibjeot of erosion by gladera in mountains from studies 
made espemally in the lower altitudes.* A quite general negleot of 
those special conditions of denudation whioh are operative in high-level 
areas of glaciers is, it is believed, responsible for an over-emphasis laid 
upon the U-shaped trunk valley and the hanging tributary valley, 
important as these features are.t This over-emphasis oan, perhaps, 
be best illustrated by reference to a series of three successive idealistic 
sketches, executed with great skill by an eminent American geographer, 
and intended to develop especially the erosion forms whioh result 
from mountain glaoiers4 low-level sculpturing expressed by these 
sketches is, in the opinion of the writer, admirable, and a true render- 
ing of nature. It is the failure to recognize any additional process of 
erosion operative in higher altitudes whioh destroys the value of the 
high-level sculpturing displayed. 

So far as low-level mountain glaciation is oonoemed, the erosive 
processes are pretty well understood to be identical with those of 
continental glaciers, namely, abrasion and plucking. The larger pro- 
portion of projecting rock-masses in the case of mountain glaciers will, 
however, presume a greater emphasis upon lateral undercutting from 
the operation of both of these processes acting conjointly. It is the 
operation of an additional denuding process of the first importance, 
head-wall erosion, that difiEerentiates all types of mountain glaciers 
from continental ones. This distinguishing process is responsible for 
the development of the cirque (Ger. cirkus)^ whioh is known by k 
variety of names in different glacier districts. In Scotland it has l^en 
generally referred to as the coirte, in Wales as the cum, axd in Scandi- 
navia as the hotn or hjedel (keaael). In the scientific literature of the 
subject, the Bavarian-Austrian word kahr has been used with increasing 
frequency for the same topographic feature. In view of this diversity 
in resultant topography, and despite their close genetic relationships, 
we would do well to sharply separate in our discussions continental 
glaciers from all other types, which latter we may include under the 
broad term of mountain glaciers. 

The Oladal Amphitheatre tn Literature, — It is safe to say that no 
topographic feature is more characteristic of the mountains whioh have 


* ** The visitor replied that he was a valley climber, not a mountain climber. He 
found suiBcient pleasure at the mountain base, and such was my case also. Mountain- 
tops are indeed worthy objects of a climber’s ambition, but if one wishes to got at the 
bottom facts, let him examine the valleys” (W. M. Davis, ” Glacier Erosion in tho 
Valley of the Ticino,” * Appalachia/ vol. 9, 1901, p. 187). 

t On hanging vaHeys, see especially W. M. Davis, Pros. Baton Boo, Nat Hitt,, 
vol. 99 , 1901, pp. 278-822; and G. K. Gilbert, * Harriman Aladca Expedition/ vol. 8 , 
Glaciers.” 

X W. M. Davis, **Tbe Sculpture of Mountains by Glaciers,” fiioot. Qeogr, Mag., 
vol. 89 , 1006, figs. 1-8. 
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been oooupied hj gkoiera than is the oirqne. Appioadiiag a range 
from a oonsideiable distanoot there is oertainly no form which so qniokly 
forces itself upon the attention. The (J-shaped valley and the hanging 
side valley, important as these are, are here decidedly less impressive. 
Tet the great majority of works upon the subject, by ignoring the 
significance of the cirque, allow the reader to assume that the glaciers 
discovered the cirques ready formed to gather in the snows for their 
nourishment. Sven the standard work f Chamberlin and Salisbury 
is open to this objection.* 

Despite the attitude of the general texts, which so largely determine 
what might be called the accepted body of doctrine of a science, there 
are a number of papers dealing with the origin of the cirque. One of 
the first to recognize the cirque as a product of glacial erosion was 
Tyndall, whose keen mind has so illnminad the page of mountain 
glaoiation.f In opposition to his view, Bonney published in 1871 a 
somewhat elaborate article, in which the line of argument was: (1) that 
the Alpine cirques must have been produced by the same agency which 
shaped the valleys below them ; (2) that the valleys were not moulded 
by glaciers; and hence, (3) the cirques must have been retained from 
the pre-glaoial land 8urfaoe4 The published discussion of this paper 
developed no opposition to the view, though Doctor, now Sir Arohibald, 
Geikie stated that he could not see his way»to account for the vertical 
walls surrounding the oirque. On the other hand, the Italian Professor 
Qastaldi recognized the work of the ioe in the shaping of cirques in 
the Italian Alps, § as Holland did in those of Norway. The latter 
believed that excessive weathering in the rock above the nivS played 
an importai^t rdle, though abrasion by the ice upon the floor was the 
larger factor. || Later, Bussell in Amerioa,f Wallace in England,** and 
de Martonne on the oontinent, ft farther advocated the glacial origin 
of cirques. Penck has explained the development of cirques as the 

♦ ‘ Geology,’ vol. 1 : “ ProceBses and their BeBults,” 1904, pp. 272-276, and espe- 
cially fig. 250. See also * College Geology,’ by the same anthors, 1909, p. 256. 

t John Tyndall, ** On the Conformation of the Alps,” Phtl, May., Ser. 4, vol. 84, 
1862, pp 169-173. 

X T. G. Bonney, ** On the Formation of ‘Cirques,’ with their Bearing upon Theories 
attributing the Excavation of Mountain Talleys mainly to tho Action of Glaoien,” 
Quart Jour, QeoL vol. 27, 1871, pp. 312-824. 

§ B. Gastaldi, “On the Effects of Glaoier^rosion in Alpine Valleys, ” tbid., vol. 99, 
187:1, pp, .896-401. 

II Amnnd. Holland, “ Ueber die VergletBohening der F&roer, sowie der Shetland 
und Orkney Inseln,” ZeiUeh, d. DewUeh, Geol. QtwUooh., vol. 81, 1878, pp. 716-755, 
especially pp. 781-788. 

T 1. 0. Bussell, “ Qnartemary History of Mono Valley, California,” ‘8th Ann. Bept. 
U.8. Geol. Surv.,’ 1889, pp. 852-355. 

*• A. E. Wallace, “ The loe Age and its Work,” Fwinigh&y iZevfois, vol. 90, 1893, 
especially p. 757. 

tt E. de Martonne, “ Snr la pdriode glaoiaire dans lea Karpatea mdridionalM,” C. 
^cod. Bci. Parit, vol. 189, 1899, pp. 894-897; ibid., vol. 188, 1901, p. 862. 
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raivlt of 8ub*glaoial weathering— ^ternate thawing and freeaing— 
beneath glaoien during the incipient stage particularly (<* hanging 
glaciers’’).* This eroding process, he considered, would te greatest 
toward tiie middle of the glacier, so that the original concavity of 
the slope beneath it would be more and more deepened. It must be 
evident that this explanation does not properly account for the steepness 
of the cirque walls, which it will be remembered oould not be accounted 
for by Geikie. 

Attention was again directed to the process of cirque shaping by an 
important paper of Biohter’s published in 18d6.t His studies having 
been made in Norway, where a country rounded and polished by the 
continental glacier had been only partly invested by mountain glaciers, 
the cirques from the latter formed individual ** niches” in the uplands. 
Following Gastaldi, the^ form of these niches was happily likened to 
that of an armchair (see Fig. 1).| Bichter observed that the steep 
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OF NOBWAY. THE NOBTHEBN KJEDEL ON OALDHOPIG. (AFTEB E, BICHTEB.) 


walls of the cirque were the only surfaces unglaciated, and hence 
he concluded that they were not to be ascribed to ice-abrasion, but to 
weathering. The moulding of the cirque floor he ascribed to abrasion, 
and, referring to the cirque walls, said — 

**The material loosened by weathering is removed by the glacier 
or slides off over the nM to form either actual moraines, or, at least, 
nM moraines. These walls do not bury themselves in their own d^&rts, 
and in consequence continually offer fresh surfaces for attack. Finally, 
the wearing away of the cirque floor by the glacier co-operates to keep 
the cirque walls on a steep angle and facilitates avalanching.” 

* Alfareoht Penck, *Morphq]ogie der Erdoborflttohe,* vol. 8, 1894, pp. 307-308, 
flgs. 17-80. 

t E. Biohter, Geomorphologisohe Beobaohtungen ans Norwegen,*’ SiUungBber. 
Winner Atsad., Maih.-Naiwrw.-Kl, vol. lOS, 1898, Abt. 1.. pp. 152-164, 2 pli. and 2 flgs. 

} See topognphie definition of the cirque by De Martonne (‘‘La petiode glaoiaire 
dans les Karpatee meridioDalei," C.E., 9« Gong. Geol. Intern., Vienna, 1908, pp. 
694,695). 
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In a more extended and later paper** treating especially the fbmation 
of oicqnes, Biohter has explained that his view differs firom that of 
Qelland <mly in asorifaing greater importance to weathering upon the 
cirque walls and less to abrasion upon the cirque floor. Inasmuch 
as the ezoeasive weathering of cirque walla* as maintained by Biohter* 
is above the surface of the a horkontal plane of denudation should 
develcq) at that level. No evidence of this plane being discovered* its 
absence is explained hy Bichter through abrasion from the snowbank 
which would collect upon it so soon as formed. This is the fatal 
weakness of the Bichter hypothesiB. 

BebUim of Cirque ho Bergeekrund. — Up to the beginning of the 
twentieth century* as we have seen* fow geologists 4 hm 1 greatly con- 
cerned themselves with the erosion conditions at high levels* the work 
of Bichter being on the whole the most oomprehensive. The whole 
subject of cirque erosion was rather generally ignored* as it is indeed 
to-day. Sir Archibald Qeikie* referring to the oorties of the Soottish 
Highlands*t wrote — 

The process of excavation seems to have been mainly carried on 
by small convergent torrents* aided of course by the powerful oo-opera- 
tion of the frosts that are so frequent and so potent at these altitudes. 
Snow and glacier ice may possibly have had also a share in the task.” 

Writing in the same year* Beusoh ascribed the Norwegian cirques to 
llie action of surface water descending through the crevasses over falls 
in the continental glacier which* in Pleistocene times* overrode the 
country ; t and the following year, Bonney reiterated his view that 
cirques were the product of water-eroBion.§ Only a few years before, 
Oannett had curiously explained the origin of cirques through the wear 
uf avalanoheS snow and ice upon the cirque floor* likening the erosive 
process to that which takes pl^ beneath a waterfall. || 

The discovery of the method by which the glacier excavates its 
amphitheatre must be credited to a keen American topographer-geologist* 
Mr. Willard D. Johnson of the United States Gbologioal Survey.f In 

* E. Bichter, ** GeomorphologlBche Untersachmigen in den Hoohalpen*’* Pet 
Ergans. Heft 182* 1900* pp. 1-108, pis. 1-6. 

t ‘ Scenery of Scotland*’ p. 188 (revised in 1901). 

X H. Beusch, ’ Norges Geologiske Undexsogelse,’ No. 82, Aarbog for 1900, 1901, 
pp. 259, 260. 

§ ** Alpine Valleys in Belation to Glaciers,” Quart, Jour, (ieoL 8oc,, vol. 58, 1902* 
p.G99. 

II *' The effect is precisely like a waterfall. The falling snow and ice dig a hollow 
dupresaion at the foot of the steep descent just as water does ” {Nat, Oeogr, Matj,^ vol. 9, 

1898, p. 419). 

V W. D. Johnson* ** An Unrecognised Process in Glacial Erosion ” (read before the 
Eleventh Annual Meeting of the Qedlogioal Society of America)* Soiencet N.S., vol. 0* 

1899, p. 106; also ««The Work of Glaciers in High Mountains” (lecture before the 
National Geographic Society)* iM,, pp. 112* 118. The first public formulation of 
the doctrine by Mr. Johnson was in an address before the Geological Section of 
the Science Association of the University of Oalifomia* delivered September 27» 1892. 
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fioti to him mSL to another Amerioan topographer, Mr. FranQois E. 
Matthes, we owe the most of what is known from observation oonoem- 
ing the initiation and. the development of the glacier oirque. Beasoning 
that abiMion was incompetent to shape the amphitheatre, Johnson early 
snrmised.that the great gaping crevasse which so generally parallels the 
cirque wall and is termed the Bergichrund^ went down to the rook 
beneath the n6o6f and that it was no accident that glaciated motmtains 
alone ** abound in forms peculiarly favourable to snowdrift accumulation.*’ 
These observations were made as early as 1883, and iu order to test his 
theoiy, Johnson allowed himself to be lowered at the end of a rope 150 
feet into the Bergschrund of the Mount Lyell glacier until he reached the 
bottom. He found a rock floor to stand upon, and rook extended up for 
20 feet upon the cliff-side. We may here quote his terse sentences, 
since too little attention has been accorded this important observation.* 

** The glacier side of the crevasse presented the more clearly defined 
wall. The rock face, though hard and undecayed, was much riven, the 
fracture planes outlining sharply angular masses in all stages of displace- 
ment and dislodgment. Severed blocks were tipped forward and rested 
against the opposite wall of ice ; others quite removed across the gap 
were incorporated in the glacier mass at its base.” 

Everywhere in the crevasse there was melting, and thin scales of ice 
could be removed from the seams in the rook. The bed of the glacier, 
elsewhere protected from frost-work, was here subjected to exceptionally 
rapid weathering. By maintaining the rook wall continually wet, and 
by admitting the warm air from the surface during the day, diurnal 
changes of temperature here resulted in very appreciable mechanical 
effects, whereas above the nev6 only the seasonal effects were important. 

This observation of Johnson is, it will be observed, in contrast with 
the suppositions of Biohter, who believed that the maximum sapping 
upon the oirque wall occurred above the surface of the nivS. The 
function of the Bergschrund, which separates the stationary from the 
moving snow and ice within the nSvi^ is thus found to be of paramount 
importance in the shaping of the amphitheatre. 

The Schrundline . — That a sharp line is observable in abandoned 
cirques separating the accessible from the non-scalable portions of the 
wall, has been pointed out by Gilbert, who has given his support to the 
view of Johnson, and confirmed it by observations of his own.f Penck, 
on the other hand, the following year revived the view of Bichter that 
excessive sapping occurs upon the oirque walls above the n6v6 sui^faoe, 


* W. D. Jc^uaon, ** Maturity iu Alpine Glaoial Erosion,'’ Jour, Geo!,^ vol. 12, 1904, 
pp. 560-578 (read at Intern. Congr. Arts and Sdonoes, St. Louis, 1904). 

t G. K. Gilbert, * Systematic Asymmetry of Orest-lines in the High Sierras of 
Galifomia,” Jour, Oed,, vol. 18, 1904, pp. 579-588. See also B* 0. Andrews, ibid,t 
vol. 14, 1906, p. 44. 
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thdngh he oelle in the Bergadhmnd in order to gather in and remove 
the rook fragmente which fall from the dilL* 

InUuMmofAe Otr^iie — NwaiUm, — Johnson’s rtudiee upon the processes 
of oirqne shaping, had shown how a nearly perpendionlur oirqne wall is 
steadily ont backward through basal sapping at the bottom of the Berg« 
sohmnd. The problem of how the snowbank^ whioh was the inevitable 
forerunner of the glaoie^^ transformed the relatively shallow depres- 
sion which it presumably into the steep* walled amphitheatre, 

he did not attempt to solved Yet the nooriehing oatohment basin is a 
prerequisite to the existenoe of the normal glacier. The solution of this 
problem has been suggested by another Amerioan topographer, Mr. F.E. 
Matthes.t In the Bighorn mountains of Wyoming he has found 
oxoeptional opportunities for this study. Owing to the low precipitation 
within the region and the consequently inadequate nourishment of 



FIQ. 2.~OBOBB-BBOnON OF A BTBBP BNOWDBIFT BITS, BHOWXHO BBOBBBXON BT 
NIYATIOS. (AFTBB XATTBBB.) 

glaciers, a lagge part of the pre-glaolal snr&oe still remains. There is, 
therefore, represented within the district every gradation from valleys 
whioh were occupied by snow during a portion only of the year to those 
whioh were the beds of glaciers many miles in length. Both small 
glaciers and high-level drifts of snow still remain in a number of places. 

Mr. Matthes has demonstrated that the snowbanks without movement 
steadily deepen the often slight depressions within whioh they lie by 
a process whioh he h as cidled mvation — excessive frost-work about the 
receding margins of the drifts during the summer season. The ground 
being continually moist in this belt due to the melting of the snow, 
the water penetrates into every crevice of the underlying rook, so that 
it is rent during the nightly freezing. Bock materiid thus broken up 
and eventually comminuted is removed by the rills of water from the 
melting snow.;^ By this process the original depression is deepened, 
and, if upon a steep slope, its wall becomes recessed (see Fig. 2). 

* Albrecht Penck, " Glacial FeatmeB in the Borfooe of the Alps,*’ Jour, Gao?., yoI. IS, 
1905, pp. 15-17. 

t Franfois E. Matthes, Glacial Sculpture of the Bighorn Mountains, Wyoming,** 
‘ 2lBt Ann. Bept. U.S. Ged. Burr.,* 1899-1900, pp. 167-190. 

t Mainly in later seaBonB. 

No. II — Fkbbuart, 1910.] ^ 
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The oooapfttion of a V'diaped Tall^ by anow, os Matthe* has 
farther riiown, tends tiirongh the operation of this prooess to tianafonn 
it into one of U>aeotion, sinoe the weathered rook material upon the 
slopes is transported by the rills and deposited npon the floor. All 
gr^tions from niyated to glaciated forms are to be fonnd in the 
Bij^m range. 

Daring the past Add season the writer hat taken the opportunity 
to examine nM regions and high-levd snowbanks in a number of 
distriots, with the result of confirming the importonoe of the nivation 
prooess as outlined by Ifatthes. In Figs. 8 and 4 are shown two 
snowbanks which were photographed on July 26 near the summit of 
Quadrant mountain, in the Qallatin range of the Tellowstone National 
Park. The gently doping surface of this mountain represents the 
pre*Glaoial upland unmodified by Pleistooene glaciation. Though 
between 9000 and 10,000 feet in height, it supports a ridh herbage, 
and is a favourite grazing-ground of the elk. In Pig. 8 the snowbank 
is seen surrounded by a wide zone within which no grass is growing, 
but where ar finely comminuted brown soil is becoming a prey to the 
moving water. . IHg. 4 exhibits another bank lying in the depression 
which it has largely hollowed. At its lower end (at the left) is seen 
an apron of fine brown mud deposited by the over-burdened stream as 
it issues from beneath the drift. 

An interesting question is at what point the snow-field or nM will, 
by taking on a motion of translation, assume the functions of a glacier. 
At this stage of transition the Bergschmnd should first make its 
appearance. Oomparison of nivated and glaciated elopes in the Bighorn 
mountains led Matthes to think that upon a 12 per cent. g*ufle the nSeS 
must attain a thickness of at least 126 feet before motion is possible. 
Another possible method of approaching this problem has suggested 
itself to the writer. In mountains like the Selkirks, with steep slopes 
terraced by the fiatly dipping layers in the rook, a peculiar type of 
small cliff glacier is nourished high above the larger snow-fields of the 
range and avalanched upon the lower shelves so as to leave vertical 
sections open to study (see Pig. 6). Perhaps because of their small 
size these cliff glaciers have not developed cirques, thouj^ a Berg- 
schmnd parallels the generally straight head-wall. Examined through 
a powerful glass, the snow in the lower layers can be seen to have lost 
its brilliant whiteness, though it does not yet appear as ioe. A number 
were examined with a view to determine the approximate minimum 
thickness of the glacier, but all exceed the minimum estimate of Matthes 
by at least 100 feet. This is not regarded as in any way discrediting 
his figure, but rather as suggesting the possibility of more thorough 
examination along the same line. 





as •a;! 

5 

2 M b -S h 

i 8^?! 

D ft-Sg' 

S 'Si'Si 


H H'NHS^ 
^ bOttfbCV 

J rt H H « 

Pi P^pEjpCl^ 



FIG. 4. — Sl^OWBANK LYING IN A DEPRESSION LARGELY OF ITS OWN CONSTRUCTION. 
NOTE STREAM OLTWABH OP FINE MUD AT THE LL1<T. QUADRANT MOUNTAIN, Y.N.F. 
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SOULPTUBIHO or THI VvLLm. 

The UpUmd iieeeeted. — Having obtained a olear oonoeption of tbe 
process of head-wall erosion throngh basal sapping, John^ was in a 
position to account for the topography which he enocontared in the 
High Sierras of California. This topc^ldiy is best desoribed in his 
own words * * * § — 

**In ground plan the canyon heads crowded upon the summit 
upland, frequently intersecting. They scalloped its borders, piuduoing 
remnantal table effiBCts. In plan as in profile, the inset arcs of the 
amphitheatres were vigorously suggestive of basal sapping and reces- 
sion. The summit upland — ^the pre-Glaoial upland beyond a doubt— 
was reocgniaable only in patches, long and narrow and irregular in 
plan, detached and variously disposed as to orientation, but always 
in sharp tabular relief and always soalloped. I likened it then, and 
by way of illustration I can best do so now, to the irregular remnants 
of a sheet of dough on the biscuit board after the biscuit tin has done 
its work.” 

In a portion of the region where Johnson’s studies were made, his 
views have received verification by Lawson in a beautifully illustrated 
paper.f Davis has furnished *an excellent example from the Tian Shan 
mountains of the operation of the same cirque-cutting process, recording 
his adhesion to the Johnson doctrine,;^ though his later papers would 
indicate that he does not ascribe large importance to the discovery .§ 

With little doubt the failure to generally recognize the importance 
of this process of cirque recession, clearly here a more effective agent 
than abrasiop, is to be explained by the fact that in Europe generally, 
and in the Alps in particular, one looks in vain for evidences of the 
earlier and more significant stages of the process. Glaciation was hero 
so vigorous as to cause the removal of all summit upland. Within the 
arid regions of the western United States, a more fruitful field for study 
is to be found. Here the work of Johnson has been supplemented by 
that of Gilbert || and Matthes.f Perhaps nowhere are the early stages 
of the process so clearly revealed as in the Bighorn mountains of 
Wyoming (see Pig. 6). 

A somewhat more advanced stage of the same process is to be found 
in the Uinta mountains of Wyoming, recently described in a valuable 
monograph by Atwood, though here without consideration of the 

* W. D. Johnson, Jour. QeoL, loo, dt. 

t A. 0. Lawson, “The Qeomorphogeny of the Upper Eem Basin,” £ull. Dept, 
f^eol, Univ, vol. 8, No. 15, especially pp. 857-862 and pis. 32 and 45. 

t W. M. Datis, “A Flat-topped Bange in the Tian Bhan,” ‘Appalachia,* vol. 10. 
1904, pp. 279-280. 

§ of. Soot, Cfeogr, Mag,t vol. 98, 1906, pp. 76-89. 

II Jour, Oeol, loo, eit, % f Wd., loo, eit, 

M 2 
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oirque-outting prooess in aooounting for the present topography.* 
Tet nowhere« so far as the present writer is aware, has a view hoen 
reprodnoed which so well illustrates the remnantal tableland and the 
‘^bieoqit-outting” prooess of cirque recession (see Fig. 7).t The present 
writer has photographed other examples of the same type in the 
Yellowstone National Park (see Figs. 8 and 14). Bemnants of the 
pre-Glaoial surface will, in any given district, be large or small accord- 
ing as nourishment of the glaciers has been insufficient or the reverse. 
The Uinta range, which extends in an east-west direction, and, like 



FIQ. 6. — PBB-QLiClAL UPLAND INVADED BT CIBQnBB, “ BISCUIT GUTTINe ” EFFECT, 
BIQHOBN MOUNTAINB, WYOMINQ. 

the Bighorn mountains, has a core of homogeneous g^nitio rock, 
displays this fact. An examination of Atwood's map J shows that 
to the eastward, where the precipitation has been least, the remnants 
of the original upland are more considerable. This qualifying condition 

* Wallace W. Atwood, ‘Glaoiation of the Uinta and Wasatch Moantains,’ Prof. 
Paper, U.8. Qeol. Surv., No Gl, 1909, pp 1-96, pis. 1-15. 
it illuitralioHB have been furnished bj Lawson in a photograph taken 

tto Upper Kern region of the Oalifornia Sierras (/oc. c«., pi. 32 B), and by Davis in 
sketoh made in tho Tian Slinn mountains (‘ Appalachia,’ vol. 10, 1904 p. 279). 
t Lae, ett., pi. iv. 




PIG. 6. — VIEW OP THE \OHO GLACIER AT THE HEAD OP THE YOHO VALLEY, SHOW- 
ING TO THE RIGHT A BEK1E8 OP THREE SMALL CLIFF GLACIERS. CANADIAN 
ROCKIES. 



PIG. 7 . — \IBW OP THE SCALLOPED TART ELAND WITHIN TIIF. UINTA RANGE, AND 
NEAR THE HEAD OF THE WEST 1 OBK OP SHEEP CREEK. (AFTER ATWOOD.) 



FIG. 8. — FRE-QLACIAL UPLAND ON QUADRANT MOUNTAIN, Y.N.P., INVADED BY THE 
CIRQUE KNOWN AS THE “POCKET." 






riG. 11 .— WILTIPLE bLCONDABY CIIIQUE ON THE WEbT FACE OF THE WANNEHOEN 
SEEN ACBOSB THE GBKAl ALETSCU GLACIKB, 10 WHICH IT IS TBIBUTABY, 
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of glacier nourishment will be aubjeot to some modifloation because oi 
pecnliaritieB in snow-dietribution. AE diown by Gilbert, the first 
glaoien within any mountain district will probably appear upon that 
side of the divide which is in the lee of the prevailing winds. This 
fact is 'particularly well brought out in Fig. 9. 

ModifieaUan in the Plan of the (Krque ae Matnriiif i$ approaehei,-- 
Owing to the fact that the sapping process within the cirque operates 
on all sides, its early plan, when the upland surface is supplsring snow 
from all direotions, will approach the circle (see Figs. 6 and 8). More- 
over, in this stage the cirque will be but little, if any, wider than 







no. 9. — SEBias or sauiciBonxi^B OLAOzAii ampbithbatbeb, whose scauiOped 

CBEBT rOBMB FABT OP THE DIVIDE OF THE NOBTH AHEBIGAN GOSTIEENT. 
CEETBAL OETT SHEET, TOFOGBAPHIGAL ATLAS, U.B. GEOLOOIOAL SUBVEY. 


tho deepened and widened valley below (see Plate I., Figs. 1 and 2). 
Later, with the continuation of the sappiug process, the cirque becomes 
enlarged to such an extent that its sides form recesses in the walls 
of the valley. Thus, in the plan, the glacial valley of this stage bears 
some resemblance to that of a nail with a large rounded head. 

As the upland is still further dissected, the drque becomes more 
irregular in outline and widens into a roughly dliptical form, not 
infrequently allowing it to be seen that it is in reality composite or 
made up of several cirques of a lower order of magnitude (Figs. 10-12). 

Grooved and Fretted Uplamde. — The new emphasis put upon topo- 
gmphio expression of oharaoter in the maps issued by Government 
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during the past few yearsi has famished physiographers a 
tool ot* which they are hardly yet fully aware. Before, the aim of 
topographers seemed to be to suppress all obaraoter through a rounding 
off of augl ep and an averaging of the data. Perhaps nowhere has the 
change been more noteworthy than in the maps issued by the United 
States Geological Survey,* and the later sheets particularly, when 
relating to glaciated mountain districts, afford us the opportunity of 
tracing the successive steps in the dissection of such upland districts 
by the cirques of mountain glaciers. For Plate I. four areas have been 
selected to represent successive stages in such a progressive dissection. 



PIQ. 10. — OUTLINB FLAN OP ONB OP THK ELLIPTICAL MINOR OIBQUEB AT THE HEAD 
OP THE NIOOLAI VALLEY, BWITZEBLAND. 

An early product in which large remnants of the upland surface still 
remain, may well be designated a grooved or channelled surface (see 
Pig. 13 (a) ). 

As the hemicyclo advances, it will be observed that on the flanks 
of the range are found the largest remnants of the original upland 
surface (see Pig. 14),‘|‘ owing to the tendency of the cirque to push 


* See D. W. Johnson and P. B. Mattbes, ‘The Relation of Ge<dogy to Topogfaphy.’ 
Reprint from Breed and Hosmer s ‘ Principles and Fmotioe of Surveying,’ chap. vii. 
Wiley ft Co., N.T., 1908 

t Other quadrangles of the U.S. Geological Survey which display the upland 
surfhoe more or less oompletel> dissected by mountain glaciers are the following: 
Eadff aiage : Younts peak (Wyoming), Marsh peak (XJtah-Wyomlng), and Georgetown 





IK 12 — MUrTIlIlB CIRQUki OF THF PAWBOU GIAOIBR, HAMN& A MAJOR SUB 
PIVTBION IHIO HAL\1B WIIlOH INCTOBE Rl< SFECTIVI LY THl* DAWSON AND THF 
DONKIN NBVL8 IHI Ml W Ih I ROM THE ABDLKAN PASS, Ski KIRK MOUMAINB 



BIC IS (<|) A #ROOVBU UPLAND IN THE BIGHORN MOUNTAINS, WYOMING 
FRETTED UPLAND, ALASKA 



FIG 11 — 








FIO 16 FUBTTBD UPUAMD OF THE A].*PB AS BBBN LOOKING NORTH-EABTWAKD FROM 
THK 8I.MMIT OP MONT BLANC, JULY 25 , 1908 . THE CIRQUE TO THE LEFT IB 
THAT OP THE GLACIER DE TALilFRE, WITH THE JARDIN IN ITS CENTRE, AND 
DISTANT ABOUT 10 MILKS. BOUNDING THIS TO THE TiKFT ABE THE ALOUILLE 
DU MOINE AND THK AIG. Vl.RTK ; AT IHE BEAR ARK THE AIG. LES DBOITE6 AND 
LP8 COURTE8 ; AT THE RIGHT IB THE AIG. DE TRIOLKT ; AND TO THE FRONT 
'llfl AD.. DE TALijPRK, AlO. DE L’I^DOULEMKNI , AND AIG. DB LEBCTIAUX. 



FJO. 16 . — ^MAP OF A PORTION OF ONE OF THE LOFOTEN ISLANDS, SHOWING A FRETTED 
SURFACE PARTIALLY SUBMERGED AND EMPHASIZING THE APPROXIMATE ACCORD- 
ANCE OF SUMMIT LEVELS. 
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its side walls out beyond the limits of the U-shaped vsUey below. 
With oomplete disseotion of the plateau no tabular remnants are to 
be disoovered. The general le^el of the distriot has now been lowered, 
but above this irregular snrfaoe project one or more narrow pinnacle 
ridges, which at fairly regular intervals throw off lateral palisades 
having crests which fall away in altitude as they recede from the trunk 
ridge. In general terms, and describing the migor features only, we 
have here to do with a gently domed surface, on which is a fretwork 
of comb-like ridges projecting above it This surfiMS may be designated 
a fretted u^nd (see Fig. 13 (h) ). Buch a oondition is realised in the 
Alps, and is seen to special advantage from the summit of Hont Blanc 
(see Fig. 15). 

The transition from the grooved to the fretted upland is well 
brought out in two views taken by Lawson in the High Sierras of 
Oalifomia (loc. oit, Plate 45, A and B). The fretted upland differs from 
the grooved upland of an earlier stage of the cycle in the oomplete 
dissection of the surface. The character of the fretted surface is well 
brought out by the topography of the Lofoten Islands off the arctic 
coast of Norway, where the effect is somewhat heightened through the 
submergence and consequent obliteration of the irregularities in the 
floor (see Fig. 16). 

At this stage there is undoubtedly a general accordance of level in 
the crests of the frets upon the domed surface, as Daly, taking due 
account of the cirque-cutting process, has claimed.* Moreover, the 
existence of such a series of frets as are to be found in the Alps, forces 
us to conclude that such an accordance of summits persists for a 
considerable *time. Were this not the case, we should find a larger 
number of low cols and a longer persistence of the semicircular form of 
the cirque. It seems probable, therefore, that a very definite relation- 
ship obtains between the plan of the cirque and that of the near-lying 
upland remnants that contribute snow to its basin. So soon as cirques 
approach from opposite sides of a divide, the portions of their basins 
which are more nearly adjacent receive less snow, and, in consequence, 
accomplish less sapping than the walls on either side where snow is 
lodged in a quantity but slightly diminished. This self-regulating 
process will tend to broaden the cirque and eventually give it irregu- 
larities of outline dependent primarily upon the initial positions and 
the individual nourishments of its near-lying neighbours. 

Characteristic Belief Forms of ths Fretted Upland . — ^In the earlier stages 
of mountain glaciation the upland is channelled by valleys U-shaped in 

(Colorado); partial diaseetion : Mount Ljell and Mount Whitney (CellfomiaX Grand 
Teton (Wyoming), Gilbert peak and Hayden peak (Utah-Wyoming), and Silverton 
and Anthracite (Colorado); compute matmity: Kintla Lakes (Montana). 

* B. A. Daly, **The Aooozduioe of Bununit Leyela amcmg Alpine MonntaUis: the 
Fact and its Signiflcanoe,” Jour. QeoL^ ydl. lA, 1905, pp. 117-120. 
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iheir upp«rttreUh6B, and Bomewhat broadened into steep-walled amphi- 
ibealrea at their heads. With the complete diaseotion of the upland, the 
ooaleaoenoe of the many cirques at last cuts away every remnant of the 
original surfaoe and yields relief-forms which are dependent mainly, as 
already stated, upon the initial poBitions of the oirques.* 

If there be a highest area within the upland, the snow will be 
oariied farthest from it by the wind, and this will be in consequence 
the last to soocumb to the cirque-cutting process. The dome of Mont 
Blano in the midst of a forest of pinnacles, no doubt owes its peculiar 
form to the fact that it dominated the pre-Qlaoial upland. Elsewhere 



no. 17. — POSITION OF THU ALUTBOH- AND DBBIBCKHOBNB BBTWEBN THE UFFEB, 
MIDDLE, AND QBEAT ALBTBOH NEV^B. 

within the upland the coalescence of oirques has produced comb-like 
palisades of sharp rook-needles which have long constituted the aiguille 

* The analogy with the forms produced by etching upon crystal faces is so striking 
that it may be helpful to note it iii comparison. The first effect of a reagent in its 
attack upon the plane of a crystal face is the exoavation of deep pits which have a 
similar and wholly oharaoteristio form, though the surface in other places remains 
unohanged. These pittings later increase in number, as they do in sue, and CTentually 
they mutually ooaiesoe, destroying utterly the original plane surface, and leaving in 
relief a series of hills and ridges (etob-hills) projecting above a somewhat irregular 
floor, whose average level is a measure of the average depth of the excavations made by 
the p r o ce ss. The noteworthy difference between this process and that of cirque reoession 
in gladsled uplands is that the glacial etch-figures are relatively longer and narrower. 
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type of moantain ridge. In the literature of physiography, sudi ridges 
haye perhaps most frequently been designate by the term arSU (fish- 
bone), though in the Alps the term grai* (edge) has been applied 
especially to the smaller and lateral ridges of this type. 1 propose to 
use for cdl suoh palisades of needles deriped by this ptooess the name 
oomb-ridgef as the best English term avaalable. The frequent occur- ^ 
rence of lateral arms joined to the main palisade of needles suggests a 
differentiation into mam and lateral comb-ridges. 

In every mountain district maturely dissected by gladers, are to be 
found sharp horns of larger base and si^oially of higher altitude than 
the individual minaret-like teeth of the oomb-ridges. Th^ are further 
in contrast with the latter by having an approximately pyramidal form, 
and a base most frequently a triangle with flatly incurving aides. They 
appear most frequently at thejunotion points ofthe oomb-ridges between 
three or more important snow-fields (see Fig. 17). Such forms are 
generally termed homa in the Alps, and the word being of the same 
form in English, it may well be retained as a teohuoal expression. The 
Matterhorn in Switzerland is the type par esDcellenoe (see Fig. 18), 
though similar and almost equally striking examples are numerous, as, 
for example, the Weisshom and Gross Glockner in the Alps, Mount 
Aasiniboine in the Canadian Bookies, or Mount Sir Donald in the Selkirks. 
The triangular base and pyramidal form are so common to this feature 
that they have found expression in the local names, as Dreieokhom, 
Deltaform peak, etc. 

The Col and tie Significance . — The prominent horns of any glaciated 
mountain district no doubt occupy positions corresponding in the main 
to the more** elevated areas in the original upland surface, since such 
positions would be earliest cleared of snow, and hence latest attacked by 
the cirques. After complete dissection of the upland the oomb-ridges 
which fret its surface will be attacked from opposite sides, and their 
crests will be first lowered at the points of tangenoy of the adjacent 
oit’ques — genendly near the middle points of their curving outlines. The 
sky-line of the ridge will thus be lowered in a beautiful curve forming 
a pass or col. Inasmuch as the cirque approaches in its form an inverted 
and truncated cone of acuminated type, the curve to which the rim of 
the col approximates will be furnish^ by the intersectiou of two cones 
of revolution with the same apical angle and having parallel axes 
(see Figs. 19 and 20). This curve is approximately a hyperbola, the 


* Very likely origiiially from gr^te, fiih-bone. 

t The use of combe in the Jars and the Ck>te d’Or fhr different types of valley, or 
of eoombe in the Bonthern Uplands of Scotland for aglaoial valley, beiiig each essentially 
looal and having ftartber no relation to the toothed arttolo which snggests the name 
comb-ridge, does not constitute a serious objection to this choice. Mr. Matthes (and 
possibly others) have already used the expression oomb-ridge in the above described 
sense (< Appalachia,’ voL 10, 1904, p. 260). 
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•ooeatrioity of which will be largely dependent upon the relative sizes 
of the two cirques in question. 

The oorries of the Scottish Highlands, being generally of small size, 
hAve coalesced to produce a very oharaoteristio scalloping of the horizon 
line seen to advantage in Ben Nevis, or, better still, in the sculptured 
gabbro of the Guohulin hills in Skye.* To judge from views, also, such 
* forms are found in North Wales, features which in many respects are 
different from those found in the Alps or in the North American 

mountains.t 



It must bo regarded as of deep 
significance that mountain passes 
in areas which have supported 
glaciers are so generally at high 
levels. Deep glacier-out valleys 
available as highways and tran- 
secting high ranges are extremely 
rare ; so far as the writer is aware, 
being known only from the 
Southern Andes ^ and Alaska.§ 
This fact must have its explana- 
tion, it is believed, in a notable 
and abrupt retardation in the rate 
of cirque-wall recession, following 
close upon the dissection of the 
upland. Whether this is due to 
the reduced snow accumulation 
immediately beneath ithe cirque 
wall owing to the lack of a near- 


no. w.-iLLi.«rBATioKOFTHEiroBi,ATi0H ^^“8 ooUeotiDg ground, it is aa 
OF COLS THBouoH THE iKTBBSECTiOE yct too early to ssy ; but a oom- 
OF ciRguEB parison of the acclivities in the 


marginal snow-slopes on nMs of 
the Bighorn and Alaskan districts might yield an answer to the question. 

Though the sapping process at the base of cirque walls up to 
maturity is doubtless far more potent than abrasion and plucking upon 
the floor of the amphitheatre, it seems likely that in the subsequent 
stage the reverse is the case. This would at least explain the tendency 


• Bee Barker, “(Haciated Valley of the Ouohulins, Bkye,’» GW. Mag. (Fig. 4), 
vol. 6, 1899, p 197; alio “Ice Erosion in the OniUin Hills, Bkye,” Trans. Boy. Boe. 
EdM., yol 40 , 1901-1902, pp 234-237. 

t This obaraoteriBtio form of oiique, partly open at the head, is well brought out in 
a view publiahed by Sir Andrew Bamsey as early as 1852 (Quart. Jtmr. CM. Noc., 
yol. 8 , p. 876). 

t ‘ Argentine-Chilian Boundary in the Cordillera de los Andes.* 5 yds 

§ B. Tarr, •* * § GladerB and Glaciation of Takutat Bay, Aloska,** BtUL Am. Qeogr. 

8oc , yol. 88, 1906, p. 149. 



FIG. 20 .— COL OF THE OVERLOOK LOOKING ACROSS THE FOOT OF THE JLLECILLE- 
WAET GLACIER, SELKIRKS. 
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of glaoier valleyB to deepen rapidly in the higher altitndeev or, in 
Johnson's phrase, to get ** down at the hed.'* 

The Aimwing Hemi-eyele.’—WiHi the augmentation of rigorous oUmatio 
oonditions within any district where glaciers already exist, the latter 
will be continually more amply nourished, and must in conseqnenoe 
increase steadily in size. Such climatic changes may even be conceived 
so considerable that at last the entire range is submerged beneath snow 
and ice, thus prodndng an ioe-oap. 

Direct observation of the successive stages through which glaciers 
pass from their initiation to their culmination in an ioe-cap, is of course 
impossible, for the reason that we live in a receding hemi-cyole in 
which practically all known glaciers, instead of expanding, are drawing 
in their margins ; yet a synthetical reconstruction of the lifo-history is 
none the less possible. To employ an illustration already used in a 
different connection, in order to learn the life^history of a particular 
species of forest tree, it would not be necessary to sit down and 
observe an individual tree from the germination^ of its seed to the 
decadence of the full-grown tree. We may with equal profit go into 
the forest and observe trees of the same species in all stages of develop- 
ment. In the study of glaciers our opportunity is hardly so fortunate 
as this, for, as already stated, all glaciers appear to be in the declining 
stege, whereas it is the advancing hemi-cyole with which we are now 
concerned. The characters of glaciers as concerns their size and shape 
depend, however, in so large a measure upon the one element of 
alimentation, that if we neglect characters of a second order of mag- 
nitude, we may by inference construct the history with sufficient 
accuracy frogi existing examples. 

(To he cauHnued,) 


SURVEY WORK ON THE BOLIVIA-BRAZIL BOUNDARY. 

By Major P. H. FAWOBTT, BJL,, Chief Bolivian Commissioner. 

The Bolivian Boundary Oommission continued its labours in 1909, com- 
pleting the delimitation of the eastern boundary over the ground 
explored during the latter half of 1906. A sketch of that exploration, 
together with a rSeumi of the work already completed, was published 
in the Journal of the Society early in 1909. 

The repetition of the work was rendered necessary by the unwilUng- 
ness of the Brazilian commissioner, partly for politicid reasons and 
partly owing to the risks entailed in the brecJdng of unknown country, 
to join in an exploration which would have oompleted in one year of 
work a delimitation for which seven years had been anticipated. As I 
think 1 mentioned in the communication refisrred to^ the party of explora- 
tion were speeded from Oorumba to the utmost limits of civilization 
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at the old city of Matto Grosso by the expressed oonviotion that it 
would never return. In truth, its experienoes were not yexy delect- 
able. Of the six peons who aooompanied Mr. Fisher and myself and 
ultimately struggled baok to civilization, five died of the effects. I 
encountered the survivor, curiously enough a prisoner like myself 
amongst the Paraguayan revolutionaries, in September last year, and it 
says much for his pluck that he was willing to repeat the journey. Of 
actual work there remained little to do. In any case, it is the journey 
which demands so much in these regions. 

A general strike of the entire working population in Buenos Aires in 
April delayed departure. On my arrival in Corumba the Brazilian 
Commission was already leaving for the north. After over three weeks 
spent in the collection of peons and animals, and not twelve hours after 
the departure of the commission in the wake of the Brazilians, the 
lighter carrying twenty-nine mules and oxen went to the bottom. Not 
a single animal survived. I proceeded, however, on the chance of 
picking up transpcnrt amongst the small ranches en route, and fortune 
so far favoured us as to provide, at a price, seven mules, whilst one 
of the most beautiful inules I have ever seen, ownerless, a simple God- 
send, walked into a mid-day camp. 

We came up with the Brazilians in the old city of Matto Grosso. 
They had found that the most liberal arrangements could not ensure 
them a bed of roses, and were waiting in the old oity, somewhat 
uncertain how to proceed. They were fortified with the plans and 
information of our previous ex^ieditiou. In the end 1 took ten Brazilian 
animals loaded with provisions, some soldiers, and an official, Comman- 
dante Lamina, with my own party direct to the source of the Yerde, 
aoFoss the hills of Bicsrdo Franco. In the previous year we had occupied 
three weeks of a foodless journey without animals over the exit from 
the source of the Yerde to Matto Grosso by another route; and an 
International Commission of 1878 had recorded the hills as impassable. 
It is indeed a route exceedingly complicated, owing to the network of* 
gorges which intersect the sandstone plateau in every direction. The 
eighteen days occupied by the journey were, I think, amply sufficient for 
our companions. Meanwhile the Brazilian technical party had left 
Matto Grosso under the capable direction of Commandants Frederioo 
Oliveira, an experienced Brazilian explorer, following our route of 1908 
vid the confluence of the rivers Yerde and Guapore. 

We reached the source of the Yerde on August 10, losing two 
animals en route, it being necessary to overload our own mules in 
order to help out the Brazilians, who had only donkeys, and whose 
supplies were important to their main party. 

Once at the source, the work was completed in a week. An affluent 
was discovered which carries the source a trifle further eastward than 
the position determined in 1908 ; otherwise, the old work holds good. 
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Tliegeogi»phifl»lo(H»din»teBof th|ingiaBu«Mimder. HattoGioMo, 
Che loBgiCnde of whidi was determined Cdtegrajdiioally from Bio Jemrtto 
bgr Che Brasilian Telegraph Oommiaaion, eomes within 24” of aro of that 
Brand by me in 1908 ; and the aonroe of the Yerde has been referred to 
it by triang^nlationi. 


Matto Gxomo eee 

Conilnmioe of the liven \ 
Veide And Gnapore i 
Scram of the Veide ... 


Let 15 0 28 B. 
Let 14 0 2 8 
Lai 14 87 15 2 


or w 

Long. 59 57 6 
Long. 80 24 16 
Long. 60 18 50-2 


• I had hoped to eroee eastwaidfl from the eoutee of the Yerde to the 
hills of the Ferecis, traTeraing that regioa and mtnming south by one 
of the numerous affluents of the Paraguay which flow from that obscure 
section. All my six peons, however, struck. The Brasilian soldiers 
had developed scares of savages and filled them with fears. Bribery or 
cajolement were equally ineffectual. Harsh measures were useless, for 
they would simply have vanished. 

I therefore returned to Matio Grosso, leaving the Brasilians to await 
the party ascending the river. The return jonmey only oooupied five 
days — ^five days of bitter cold, 5^ C., with a southerly wind and heavy 
rain, buried in cloud so dense that 20 yards away an animal was 
inf isible. It was neoeasary to navigate the plateau, where there is 
only one route possible for animals, by oompass and the plan oon- 
structed on the outward journey. At Matto Grosso I found that the 
Brasilian northern party had suffered misfortunes. The 1908 journey, 
whose difflonlties had certainly been discredited as travellers’ exaggera- 
tion, was found to be more reid than had been expected. The party 
had been necessarily on foot, carrying all food and instruments on 
their backs. Oommandante Frederico Oliveira himself, whose opinion 
of the Yerde is now strong, had the bad luck to fall into the river in one 
of the rough gorges, and was forced to return sick with a portion of his 
escort to Hatto Grosso. Two lieutenants, a doctor, and a few soldiers 
continued the journey without instruments. What their after- experienoes 
were I do not know. They returned to Matto Grosso city, I believe, 
on September 10, after a journey of nearly two months. Meanwhile my 
peons oulminated their association with the Commission by robbing it 
of the entire food-supply ; and as Matto Grosso is not a city of desirable 
residence, I left as soon as possible for the river Paraguay. At San 
Luiz de Oaoeres we were upset in mid-river crossing the Parag^y, and 
by sheer intervention of Providence escaped a tragedy. 

I ultimately reached Oorumba on September A Here plans were 
completed, and delimitation matters arranged with the head of the 
Brasilian Commission, who had remained in that city ; arrangements 
i>oing the more simple as the Brasilian Commission had the bad luck 
to have been unable to get any observations in the Yerde, and relatioiis 
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iMtireeii tlie two OommiMions ha^ alwaya been of the most oordial 
nature. The eonrteej and ezperienoe of the Brazilian oommisnoner^ 
Admiral Onillofad, and hie able staff need no testimony from me. 
Their work is written on forty years of boundary delimitation. In the 
▼alley of the Paraguay 1909 was an exceptionally dry year, hampering 
the navigation of the river. On September 20 we left Commba in a 
small tug for Assunoion, were oaptured by revolutionaries, and ulti- 
mately reached Buenos Aires on October 11, and La Faz on November 9. 

At the request of the Government, I have undertaken to explore and 
delimit the new frontier with Peru, whioh in the region of the river 
Heath is still unknown, and to oomplete the delimitation of the frontier 
in the Acre, whioh I explored in 1906 and 1907. 

The exploration of the Heath promises to be interesting. It is the 
happy hunting-ground of the Guarayo Indians, the most hostile and 
warlike tribe in South America, for whioh reason it has remained 
unexplored from a short distance up from its oonfluenoe With the Madre 
de Dios. The Government has considerately agreed to the employment 
of six ex-soldiers of the British army, in order to minimize the risks 
and avoid the danger of abandonment by locally contracted peons and 
Indians in tight places. There will be lucrative employment for them 
in Bolivia after the work. The Government, moreover, have been so 
appreciative of the work done as to have commissioned me to arrange 
for the temporary services of two more British ofiBoers for geographical 
exploration. 

I sincerely trust that this little wedge of amity will be followed up. 
The march of development in Bolivia has been very rapid in reoent 
years. The days of revolutions are past, and no credence must be 
placed in mischievous exaggerations, such as were cabled from La Paz 
over the Argentine arbitration award. The country is interesting 
from any point of view, its officials ate broad-minded, and its people 
most hospitable. I do not hesitate to assert that the country is entering 
upon an era of most remarkable prosperity. 


NOTES ON JOURNEYS TAKEN IN THE KALAHARI DESERT. 

By ARNOLD W. HODBON. 

Thb two chief places from whioh expeditions, as a rule, start into the 
Kalahari desert are Molepolole and Eanya. The former is the oapital 
of the Bakwena reserve, and the latter of the Bangwaketse. There are 
two well-beaten roads from these two places to Lehututu, a place lying 
about 300 miles west, far into the Kalahari The country between 
Lehututu and the German border is practically unknown, ,and when 
t first went into it it was shown as a blank on the map, I intend, 
therefore, to give a short account of the roads from Molepolole and 
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lltftnya to Xjdmtiita, and a more detailed aoeotmt of the oonntry Igriag 
to tho weet of it, with a rough aketoh showing the places I touched in 
my wanderings. 

On the Kenya road there is water ii\ pits at SeTrelela,Kooi, Sekgoma, 
and KaUa. From Ealda there is a very long thirst (or dry stretch) to 
I^diintilta, the distance being about 110 miles. These long thirsts are 
accomplished with a bullock waggon in the following manner. It is 
diiBoult to lay down a hard-and-fast rule, as so much depends on the 
condition of the bullocks, the time of the year, etc. I have always 
found it the best plan to trek out about 20 miles^ outspan, and send 
the bullocks back to water, letting them rest there a couple of days. 
The bullocks would then be driven out to the waggon again and in- 
spanned. We would then travel for two nights, when we diould be 
about 20 miles from Lehntutu. The bullocks would then be sent on 
to get a drink and a rest, and after that would be driven back to draw 
the waggon in. All travelling in the desert is done at night, and the 
water for one’s consumption is carried in barrels under the waggon. 

There are a great many pans all along this road, and in the rainy 
season most of them hold water, so that then travelling is quite an easy 
matter. These pans are very peculiar. They are all open and quite 
flat, and perfeotly white. I noticed that most of them had a slight rise 
at their southern extremities. Very often on approaching them you 
would think they were full of water, the result of the mirage. On the 
Molepolole road there is water at Metsematluk, Luttli, and brack water 
at Kang. This road is not so good as the Eanye one, the distances 
between the wells being greater, to say nothing of the brack water 
at Kang. The country between Kanye and Kakong ooni^ists chiefly of 
large open plains, on which beautiful grasses flourish, but from Kakong 
to Lehututu it is thickly wooded, and these woods continue due west 
right to the German border. The border is the 20th degree of longitude, 
and is marked at intervals by iron beacons which are numbered, and 
have the German emblem on one side and the British on th e other. The 
country lying between Lehututu and Damaraland is quite waterless, 
except, of course, in the rainy season, and one has therefore to depend 
entirely on melons as a substitute. There are two kinds of melons: 
one is cultivated, and is called mekatan, and the other grows wild, and 
is known as kganwe ; and of the latter there are two varieties, exactly 
alike in appearance, but one tasteless and the other bitter like quinine. 
Animals can eat both, but human beings only the former. There is 
no way to toll which is which except by tasting. The best way to pre- 
pare them is to out them into slices and boil them in a pot. When they 
are boiled in this way they give forth a certain amount of liquid, with 
which you can make coffee or tea. If there is no pot, you out off their 
tops and stamp the inside into a pulp, which can then be eaten, and to 
which the addition of a little sugar is a great improvement. 
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At Okie tniTelt touth^wett of Lehututa the oonntiy alien completely. 
It la competed of row after row of tand-dmiety which extend rij^t to 
Che Notop riirer. Thit river, at the pomt I touched, was juat a dry hed 
with treet growing in the middle of i|^ Thete aand-dunea rather give 
one the imprettion of the aea on a roOgh day. This part of the Kala- 
hari It riiiefiy occupied by the Hbttentota, who, accompanied by their 
cattle and goatt, follow the wild melon about from patch to patch. 
I rode through from Kaun to Ohoutaa, orosaing the Oken river en nmte ; 
thjt, again, ia only a river in name, being quite dry. This waa a long 
aikd dlflqidt thirat, at we found no melont or aater till we readied 
OhooiM^ From Ohoutaa to Lake Ngami the road offen no diffionltieai 
at Chekre it rkater in wella at frequent intervala. The principal natives 
Uting on the Kalahari are the Mokaldhari and the Maaarwa. There 
ate alto a few Baralonga, etc., living at Lehututu, and a certain 
number of refrigee Damaraa. The Mokalaharia axe, aa a rule, servants 
to the dlibrent Bechuana tribes. They are finely built, but stupid, and 
teem to have no cares in life so long aa they can get milk and an 
oocaaional taste of meat. They live in small villages close to the wells, 
or else out on the mdon patches. They look after the Beohuanas* 
cattle and collect skins, ostrich feathers, etc., for them. * 

The Masarwas (bushmen) are again subject to the Mokalaharia. 
They have no fixed habitations, but roam about after the large game, 
on which they praotioall> live. They are wonderfully dever at 
trapping the smaller animals, the skins of which they hand over to 
their masters, the Mokalaharis. They have many strange customs and 
cures, one of the most peculiar of the latter being, I think, the snake- 
bite cure. It 18 made from a small lizard, which they kill and dry. 
If any one is bitten, they grind a little of this reptile up into powder. 
They then make two incisions above and below the wound and rub the 
powder in. The patient also drinks a very little of the powder mixed 
up in water, and the cure is complete. I have known two bushmen 
bitten by deadly snakes who used this cure, and on each occasion 
recovered. Some of them out open the snake that has bitten them and 
swallow certain parts of its inside, which they also say acts as a cure. 
The Maaarwa are in appearance slightly built, and have very small 
hands and feet. Their abdomens, however, are very large, doubtless 
a provision of nature to enable them to eat at one sitting enough to last 
them for several days. 

The following varieties of large game are found in the Kalahari: 
eland, giraffe, hartebeeste, blue aildebeeste, kudu, gemsbok, ostrich, 
springbuck, and the smaller antelopes, such as steinbudk and dulken. 

I also obtained specimens of the smaller kinds of animals: banded 
mongoose (Orouanihvm /uctatut), sepia oat {GeneUa felina}, striped 
nouse (AmcaiUhi$ piimtlio), silver fox (Fanneca# ekosia), jackal 

{PraUl €9 cnsmiss), bushy tail mier cat {EUomyi JHiirtnuf), squirrel {Xeru§ 
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Cape jumping hare (PedM^s ea/er)» Oape long-eared fi» 
aMpaIolM)f vaal bushoat (WeliB eaffra)^ dender mongoose (Ser- 
psiM prodKe). J^sides these there are many other varieties. 

To sum np, given plenty of water^ the Kalahari desert would be an 
ideal cattle country, and probably if water were bored for, it would 
be found at no great depth. 


THE N0BWB6IAN SEA.* 

BaroBE 187G the explorations dealt with in the Report by Pr. Holland-Hansen 
and Dr. Nansen had bmn confined almost entirely to the outskirts of the Koraegian 
sea, vis. the sea between Scotland and the Faeroes, near the east coast of Green- 
land, the sea between Spitsbergen and Norway, and the sea off the Norwegian 
coast. The Norwogian sea itself was practically a mare ineognitum before the 
Norwegian Fdrtn^en Expedition (1876-1878). From this date up to 1900 many 
expeditions have collected observations within the basin of the Norwegian sea. 

There is no doubt that it is to Dr. Hjort*s researches that we are indebted 
for the splendid results arrived at by the explorations of MM. Helland-Hansen and 
Nansen. Dr. Hjort’s studies in the waters along the Norwegian coast in 1893, and 
carried on in the succeeding years under bis supervision, had been extended to the 
Norwegian sea. The results obtained were of so much importance that they led to 
the building of a ship, the Michael Sars, to study the problenoiB of the Norwegian 
sea and bearing more or less on the Norwegian fisheries. 

In Chapter 11. we find a short account of the cruises during the years 1900 to 
1904. Most of the observations discussed have been collected during the cruises of 
the Norwegian Fishery Research steamer Michael 8are during the years 1900 to 
1904, and during May, 1901, and May, 1902, between Norway ana Iceland, on 
board the Ueimdalf of the Royal Norwegian Navy. Special attention has been 
paid to the work at each station, in order to get the best possible series of observa- 
tions to show the vertical distribution of salinity and temperature at certain selected 
points. The distance between the stations was 20 miles, or even less. Since 1902 
Danish and Scottish oceanographers have made investigations between the North 
sea and Iceland, and the authors have made use of these observations in connection 
with tb^ own for the discussion of the special problems of the Norwegian pe a. 

The third chapter on instruments and methods is very important. In the case 
of the central part of the Norwegian sea the salinities are between 34*86 per mille 
and 86*20 per mille. With such a slight total range in the salinity of the various 
waters, the seasonal and annual variations are still smaller, and to be detected 
the most accurate methods must be employed. The acouracy required by the 
International Council for the Study of the Sea is 0*05 per mille of the salinity. 
It is, in some cases, not suificient for the variations of the Norwegian sea. If we 
take the deep strata of the Norwegian sea below 300 fathoms, t quite agree with 


• *the Norwegian Sea: its physical oceanography based upon the Norwegian 
Beseartshea, 1900-1904.’ By Bjom Helland-Hansen and Fridtjof Nansen. Report on 
Norwegian Fidiery and Marine Investigations. Vol. 9, 1909, No. 2. With 28 Platee, 
Bogtry K. Beil. Kristiania: Het MaUiagske. 1909. 
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the Authm when they wtlte» ** th% qiMdity of the oboertAtkttus ttpooMly in ihii 
deep pari of tbo m» is of much groaier importauoo than thiis qaanlily.** 

During the first oruisee of the Mkheui San the deep-sea tempemtaves were 
idken with the Negretti and Zunbra reYereing theniimneter> and with^ iniiikted 
waterhottle. Daring the latest craises the oheerratioiis of the tenperatare the 
deep strata hare been made with the new Biohter lefening thermometer, tbf* csn 
give an aoeuraoy of ±0K)1 0. On the other hand, N'ansen made a great impveve- 
nient on the Petterseon insnlafed water-bottle by fixing a thermomiter in the lid 
of the water-bottle; it is the so-oailed **Oieat Nadiim insulated water-bottle’' 
(made by Andersen in Christiania), with a capaoity of fi or 6 litres* The Nanten 
stop-cock water-bottles have been oonstrueted on the pMaoiple of the Buehsnan 
stop-cock water-bottle of the CWIefiper Expsditioilt Attached to the sounding- 
line^ they were of great help In getting witer-campVM at hstermeAfiate depths, and 
worked very wdl. 

The preservation of the water-samples is of great Importanes^ sad the authors 
recommend the disoontinuince of the uie of bottiies with corks, a^ the use instead 
of indiarubher stoppers when the samples have to be stored Ibr more than two 
weeks. 

Th 4 JBaHn of ih$ Norwegim Sea and tfs Bathymetrieal Features. — ^The Nor- 
wegian sn is the whole sea-area enclosed between Norway, the Shetlands, the 
Faroes, Iceland, Greenland, Spitsbergen, and Bear island. It is divided into three 
parts : (1) The Qfeenland sea, between Northern Greenland (north of 71^ lat. N.), 
Jan Mayen, and Spitsbergen ; (2) the Iceland sea, between Iceland, Jan Maym, 
Greenla^ (south of 71® lat. N.), and the loeland-Greenland submarine ridge; 
^3) the Denmark strait, being a portion of the latter sea, lying between Iceland 
and Greenland. The fact that the Norwegian sea is situated between the deep 
North Polar basin and the Atlantic ocean, i*.e. in the uay of the waters travelling 
between the two seas, has a fundamental effect on its circulation. 

« Now let us glauoe at the bathymetrical features of the Norwegian sea as 
shown on the beautiful map compiled from the latest sources. The floor of the 
Norwegian cea is divided into two deep basins, viz. the Norwegian deep and 
the Greenland deep. The map shows very fow soundings in the middle part 
of the Norwegian deep, and, as stated by the authors, it might be that this basin 
la divided into two portions by a continuous ridge crossing the Norwegian deep from 
Jan Mayen to the Helgoland coast in Norway. The Greenland deep is separated 
from the Norwegian deep by ” Mohn’s transverse ridge” trending from Jan Mayen 
to the great submarine valley of the Barents sea. The Belgica found a hollow 1700 
fathoms deep to the north of the Greenland deep, and separated from the latter by 
a submarine ridge trending westwards from Prince Charles foreland. The most 
important feature of the Norwegian sea is the submarine ridge known as the 
” Wyville-Thomson ridge,” extending from Scotland to Greenland through the 
Fasroes and Iceland. The greatest depth recorded on the ridge between Scotland 
and the Faroe hank is 290 fathoms. The Faroe-Iceland ridge forms a foirly level 
plateau at depths of 200 to 260 fathoms, with a maximum depth of 260 fathoms. 
The loeland-Groenland ridge has a saddle^pth of about 800 fathoms. 

General Description of the WaiefMnasses of the Norwegian Bso.— The water 
of the Norwegian sea may be divided into two layers^ viz. a surlaoe layer 200 to 260 
fathoms deep, and a bottom layer. There is a striking contrast between the physical 
characters of these two bodies of water ; the surfkce one is heterogeneous, while the 
lower one is of remarkable uniformity. We find the explanarion of this difference 
in the geograpbicsl position of the Norwegian sea. 

The diflhrent water-manes in the surface layer are— Atlanlio water with high 
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illliiltifi $30079 8S par mflle; ooart wster from the North sea, the Baltioi and the 
Bi^ta aea^ eiUid^ below 85 per milles oential water-masBes, formed by the 
ndAtiimof water and Polar water» salinity bdow 85 per miUe* 

Xhe bollm water representing the bottom layer fills all the deeper parts of 
tibe V6fWigMi& fMi. It Is of constant salinity (a little above 84*90 per mille), and 
toM^eiatnse (**1 0.). Thousands of obserrations led the authors to this very 
tmi^ortitit eoi^nsiODi that can be extended to the ocean in general, that As domity 
i/nmamfrim the eur/aoe to the bottom. 

Chapter vi. deals with the apparent irregularities in the horizontal distribution 
of temperature, salinity, and density. The equilines (isothermes, isohalines, os well 
as isopykrals) form bends or undulatians like waves, sometimes great, sometimes 
smalL The study of the exact nature and mode of formation of these ** waves’* 
and their movements is of great importance. Helland-Hansen and Nansen cannot 
solve this problem for the present, but they demonstrate how these ^irrtgn- 
larities” may be formed in three different wayB~(l) by *‘waves„of some kind, on 
the boundary between water-stoata of different densities; (2) by sudden variation 
or direction of the surface currents ; (8) by great vortex movements or horizontal 
muvoments with vertical axes, as shown by the sectiouB of the Lofoten.” 

To find the solution of the question, oceanographers will have to follow the 
advice of the authors, ’’Take as many stations as possible, with the shortest 
distances between them, and also — at any rate, at some of the stations-^repeat as 
often as possible the observations from tne same depths at different hours of the 
day and night, in order to find out whether the different strata have changed their 
level during twelve or twenty-four hours.” The determination of the distribution 
and volume of the different waters in the sea depends mostly on the solution of the 
” oseUlations” problem. 

The Norwegian Atlantic Currenf.— The Norwegian current is formed by the 
entrance of Atlantic water through two openings, viz. the Fnroe-Shetland channel 
and the opening between the Fssroes and Iceland, the deepest part of these sub- 
marine ridges being not more than 280 fothoms; if we find ”d5-water ” at gmater 
depths, it must be caused by vertical movements of some kind. < 

The Atlantic water forms oyclonio or anli-oyclonic vortices that cany the water 
in directions more or less different to that of the Norwegian current. From the 
study of the equilines, we can summarize the course and extent of the Norwegian 
Atlantic current as follows : Where a submarine channel exists in the Fanoo-lceland 
ridge, we find a ’’tongue” of water with salinities below 84*90 per mille, moving 
in a Boutheily direction. The surface layers are checked by the Atlantic water 
fiowing towards the north-east, while the deeper strata advance further south, and 
it is possible that they cross the ridge and sink in the deep basin of the Atlantic. 
The Atlantic water immediately to the east of the cold tongue trends for some 
time in a northerly direction, then is deflected sharply to the east. It passes to the 
north of the Faroes, and runs into the Faroe-Shetland channel close along the 
slope of the Faroe platform. Tho Atlantic water immediately to the west of 
the ’’tongue” moves in an anti-cydomc direction. Along the southern coast of 
Iceland we find it with a westerly movement. 

The main portion of the Norwegian-Atlantic current enters the southern part of 
the Foaroe Shetland channel having a north-easterly direction. It generally ke^ to 
the Bhetland bank. Then in the southern part of the Norwegian sea the Atiantio 
current is made up of water that has come both from the southand the north of the 
Fauces. 

In the Norwegian sea the main body of the Atiantio current keeps does to the 
oontiDentd slope. The western part of it meets the East kdand Arotic oonent, 
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ttoid fonniaojolcm in theflouthem half oflbo Norwegian aea at from 85^ io 66^K. 
lat and imm 0^ to 4^ W. long. 

Water from the Atlaatfe ourrent eomn the bottom of the deeper lidlioiia and 
eabmarine ||oide of the continental shelf off western Korway. This Attetio water 
(85 per mille salinity) in the Qofdsand ow the eontinental shdf is always coverod 
by coastal water. 

Let us now confer the outflows from the Norwegian sea-basin. (1) The efth- 
ing between Norway and Bear island, where the water of the Ncnih Gape CttnMt. 
eastern branbh of the Atlantic oumnt, runs into the lliieQto sea, aftbier to come 
back again to the NorWeg^ sea south of Spitabergaiii nt to enter the North Fblar 
basin to return with the East Greenlsnd Msr onneni (1) The opening between 
Spitsbergen and Greenland, that allowi the Spiteliergdh Atlantio current, the 
northern branch d the Atlantic ourtent, Ip wptar the |teth Polar hnpin. (8) The 
opening between loeland and Greenland, through wwh the main outflow finds 
its way aorosi tba loelaod-Greenland ridge. (4) The opening betiteen the Fssroes 
and loeland. Only the first two outflows contain a small quantify of Atlantic 
water, with aalmities abore 85*00 per mille, prOTiog that the greater part of the 
Atlantic water entering the Norwegian sea is changed within this sea-area by 
admixture with other waters. 

The surface velodtlea of the Atlantic ourrent in the eastern part of the Faroe- 
Shetland ohannal are of 80 om.-seo. in May and about 20 om.-seo. in August, these 
figures showing a maximum velocity of the current in spring and a minimum in 
autumn. At 50 or 100 fathoms the velocity is as great as at the surface. The 
velocity decreases generally from 150 fathoms, down to 200-850 fathoms where the 
velocity reaches zero. 

The investigations of the annual (or secular) variations of the Norwegian- 
AUantic current have led the authors to the following conclusions 

1. ** ObservationB of the mean temperature of the Atlantic water, in the southern 
Norwegian sea at the surface, as well as In the deeper layers, afford a method of 
predicting, seveiui months <|r more, in advance: the anomaly of the air-temperature 
in Norway, prospects of the Lofoten fisheries (whether they come early or 
late), the growth of the fir-wood, the agricultural prospects, and probably also the 
growth and spawning of the food-fishes, which again determine the fisheries several 
years later. 

2. *‘Some prognosis of this kind may be based on meteorologioal observations, 
but a muoh greater number of observations, distributed over a large area, would be 
required, and the mean of even a huge observation-material of this kind would 
give no more trustworthy prognosis. 

8. ** The thermal conditions of the Atlantic water are partly of primary, partly of 
secondary nature, as compared with the thermal conditions of the air in Norway. 
The conditions under the surfime are chiefly primary ; they determine the anomaly 
of the air temperature of Norway, espedally in the winter and spriog, because 
different quantities of heat are given off to the atmosphere the vertical droula- 
tion of the water-strata during the cold season. The thermal conditions of the air 
(and its moisture amount of douda, etc.) influenoe the surfree temperature of the 
sea, which so far is secondary. In this manner we find that a low ten^^emtvre, or 
rather a comparatively maU d heat, ccmtauiiied in the layers of the 

Atlantic water hshw the eurfaoe should, as a rule, be followed by a low temperature 
at the surface the followiug year, and vtbs verdL This agiceeB with omr observations 
of the surfiuse temperatures of the four years 1901-1904 ; but 1905 forms sn excep- 
tion in this as in other reiqieots. 

4. ^The mean temperatures and the volume of the Atlantio water below the 
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Mtltoat in a Metton aenw the Matfaern Norwegian aea in May, can be uaed for iM 
|lognoi^ of the oharaoter of the air-temperature of Norway in the Allowing winter, 
the dme of the Lofoten fiehery (whether early or late) the followiiig winter, pro- 
iMbly bIbo the ohmeter of the BpawDingy and the relative quantity of ood-liver. 

** The Bur/heB impmUure of the Atlantic water along the aame Bection in May 
can be ueed for a prognoelB of the growth of the fir wood during the Bummer a year 
later, and the quantitiea of the products of agriculture in the following autumn, 
in a aSmUar manner as the air-temperature in the spring may be used for the same 
purpose.** 

The authon point out that there seems to be a good agreement between the 
entire representing the wiations in*qusntity of cod-liver and the curve showing the 
▼sriations in the numto of sun-spots, the maximum of cod-liver having a marimd 
tendency to coincide with the minimum of sun-spots. But the periodicity In the sun- 
spots, or rather in the energy received from the sun, causes variations in the oceanic 
currents (either directly or indirectly, through the atmosphere), that have a great 
influence on the climate of Norway and the fisheries, as shown in the above-men- 
tioned conclusions. 

TAe Norwegian Coast Water . — ‘^Ooast water” means waters that are found 
along the coasts with a salinity below 85*00 per mille. The boundary between 
the Atlantic water and the coast water is generally sharply defined. 

The surface salinity along the west coast of Norway, outside the *' Skjaergaard,” 
is generally above 31 i)er mille, increasing towards the Atlantic current. The 
coast water is moving along the coast of Norway, being a continuation of the 
Baltic current, from the Skageraok up to the Barents sea. It is worth noting 
that the average salinity, on the whole, increases along the route of the coast 
water, while it is the reverse for the Atlantic current. The temperature of the 
coast water in the Skagerack follows more closely the air-temperature on the 
Gontinout than farther to the west and in the Norwegian sea, where the ** climate” 
of the coast water is much more like “oceanic climate” with comparatively small 
variations. 

The coastal rurrent of Norway originates from the Baltic errrent passing 
through the Kattegat into the Bkagerack. The velocity near the surface is about 
1 metre per second. It receives river-water from the Qords. 

The variations of the coastal current depend on different factors, as the rainfall 
and the melting of ice and snow on land, the air-temperature and the insolation. 
The authors found a very interesting relation between the variation of the coast 
Water and iho fisheries of sprat and small herring. Obeervations during a period 
of five years show that a small area of coast water (May) correspoDds to small 
catches (autumn) of sprat in the same year, and of small herring in the following 
year. As the coastal-water variations correspond to the variations of rainfisll during 
the previous year, there should be a correspondence between the rainfall of a 
dortain year and the sprat fishery a year afterwaitis, as well as the small herring 
fishery two years afterwards. 

Folar C'urrcftis.— In chapter ix. we find a description of the Polar currents, 
based principally on surface observations collected in the Arctic seas by sealing and 
whslbig captains, on observatious from Captain Boald Amundsen, and from the 
Bdgka Expedition. 

The Polar water is a typical coast water, with salinities from 30 per mille at 
the surfhoe to 34*7 per mille at 90 or 100 fathoms, and with temperatures varying 
from -* 1*8^ 0. to 0° G. The typical feature of the Arctic seas and currents is the 
presenoe of an intermediate warm layer between the top layer eff Arotio water and 
the cold bottom layer fitting the deeper parts of all northern seas. The presence of 
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this mrm lajw it due to the fiid tluht there Is a gap in the density between the 
lighter Polar watem with low salinities and the mneh heavier boitem walir* 
Waters of Atiantie origin, with densitfes eorreeponding to the gap, come fhnn the 
adjacent seas and flow between these two layers. 

There are three Polar ourrents running into the Ntwwegian sea: the BiSr 
island Arctic current; the Spitsbergen Pdar current; and the East Greenland 
Polar current. The Bear island Arctic current comes from the Barents sea, asA 
folbws the Bonthm slope of Bear island bank. It ia eompoaed of Arctic water 
with tempantniea between 0°O. ami 0., and saLinMes below 34*7 per mflle. 
This narrow and almoet Intignificant ctNMit ofban caedea be far towards the 
south-west of Besr island, and may he dangeroeh for nav^ion. The SpHsheigen 
Polar ourrent runs round South cape, SpiMeiEeii, and northwards along the west 
ooist, inside the Spitsbsrgan Atlantic cnitent. affects the navigation, as it 
carries ice along the ooaat, round South cape, in the early summer. 

The East Greenlsnd Polar current comes ftom the North Polar besin ; it runs 
along the north-eastern coast of Greenland, and crosses the ridge between this 
coast and Spitsbergen, and followt the edge of the Greenland continental tiielf 
southwards. It is composed of cold water with temperatures below 0^ 0., and 
with low salinities. If one ooneiders the conditions of motion of this current, it 
will bo found that they are similar to those of the Atlantic current off the 
Norwegian coast, the greater velocity being limited to the continental slope and 
the edge of the continental shelf, while the motion is comparatively slow over 
the shelf, 'llie main body of the current is narrow, and only 100 metres deep. 
The vertical distribution of temperature and salinity in the cold layer of polar 
vfater has the same characters both in the East Greenland Polar current and in the 
North Polar basin. 

The East Iceland Arctic current is formed by admixture of Atiantie water from 
the Atlantic current, of Polar, Arctic, and Iceland coast water. The authors point 
out that the designation ** ^olar” to this current ia misleading, as it contains only a 
small quantity of Pdar water. The authora call " Arctic water ” the water formed 
in the Noiwegian sea by admixture of Atlantic water with originally Polar water 
and with water cooled during the winter in the Norwegian sea, and which during 
the summer may be diluted by the water of the melting ice. The greatest motion 
of this current is limited to the continental slope on the right side of the current 

The tongue ** of Arctic water over the FsBroe-Iceland ridge certainly follows 
the cyclonic movement of the southern Norwegian sea, and the last traces of its 
water disappear near the central part of the cyclone, on account of intermixture 
with i1 e surrounding waters. The tongue” is formed of Arctic water, evidently 
coming from the deeper layers of the East Iceland Arctic currant. 

/ce.— Thera are two kinds of ice occurring |in the region of the East Greenland 
Polar current, viz. North Polar ice and Arctic ice. The former ice comes from 
the North Polar basin. It forms extensile floes, 2 to 3 metres thick, with great 
hummocks 60 to 70 metras thick. The latter ice is formed between Jan Mayen, 
Greenland, and Spitsbergen, and between Jan Mayen, Greenland, and Iceland. 
It consists mostly of floes about 1 metre thick, formed during the preceding 
winter and melting during the following summer. The authors point out the 
importanoe of this difference, that baa not been taken into account by those who 
frame theories baaed upon the variations in the distribution of ice. 

The authors are led, by the study of the ice and of vertical temperatures, to the 
following conclusion: '^The cover of ice proimte the underlying sea against the 
cooling by radiation of heat from the surface duting the winter, and much heat is 
moreover disengaged by the formation of new ice.” 
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ffh Oifthnic Bg^kma of the Satrthem and Ifarihem Narwt^n iSSao*— The gnat 
primary ayitata of droulation is formed by the Korwe^ Atlantic current runniiig 
along tbeoaelm alde^Iope of tbe Norwegian sea, and by the East Oieehland Folar 
current flowing on the western eide-alope. It is a oydonic moTement round the 
whole of tha Norwcf^ sea and basin, along its side-slopes* This primary system 
is divided into several smaller systems, very likdy on acoonnt of the topo^phical 
features of the aea-bottom. The authors point out how perfectly tlieir chart of the 
ttioveiaents in the southern part of the Norwegian sea agrees with Dana's chart 
of tbe distribution of CaianuBfinma/rehicua^ (Manua hypaaiotwat and Fatfudaoakmaa. 
According to Oran's and Dana’s studies, different plankton organisms, like the 
CbfonAte, are characteristic for certain areas in the open sea, where they are 
stationary. The areas where these organisms have been found correspond etaoUy 
to those where the water masses are more or less stationary. 

Qhe westerly movement of tbe Atlantic water in the northern part of the 
Norwegian sea (about 76^ N. lat.) may be compared to the westward movement 
of the same water west of Lofoten. It coincides in a remarkable manner with the 
hypothetical low elevation of the sea-bottom off Spitsbergen, trending in a south- 
western direction. 

In the sea west of Spitsbergen the branch of dilated Atlantic water sinks under 
the Polar current and forms the intermediate warm-water layer. The formation of 
this branch corresponds to tbe presence of a submarine ridge trending westwards 
from tbe northern end of Prince Charles foreland. The central part of the great 
o^clonic system of the northern Norwegian soa is the area where the bottom water 
is formed during tbe winter. ^ 

The Bottom TTafor.-^The formation of ioe during winter and spring increases 
the salinity of the surface water, which then sinks beneath the surface to form at 
first an intermediate layer. The vertical circulation gradually extends deeper and 
deeper, until finally what was originally sncface water sinks to the bottom, forming 
a bottom stratum characterized by low temperature (0^ G. to and very 

uniform salinity (about 34*92 per mille). 

Nanaen pointed out, in 1906, that tbe bottom water cannot out of the 
Norwegian sea. But if this water is warmed up to 0^ 0. by admixture with the 
warmer overlying strata, it can be carried out chiefly by the Polar current. On the 
other hand, very small quantities of bottom water can be formed eaoh winter by 
the cooling of the sea-surface in such a limited area. Tbe authors conclude that 
the bottom water of the Norwegian sea, forming the floor of the currents, remains 
practically unaltered for a very long period of years. 

This book throws light into the darkness of tbe ocean, and will be read with 
great profit, not only by oceanographers, but also by those who are interested 
in the problem of the fisheries. Inde^, by the accurate methods employed, 
Belland-Hanseu and Nansen have proved that physical oceanography can and 
must be an exact science. Their conclusions on the relations t^t exist between 
the annual variations of the Norw^ian Atlantic ourrent and the Lofoten fisheries, 
between the variations of the coast ourrent and the sprat and small herring 
fisheries, are of great value from an economical point of view. 

Lkxh W. CoxiLEt. 
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•Aoitria-Hmigary.* By Dimge. London: Mttmj. 1909. Pp. tix., IM 

Map$. 2U. 

This le a comproheiuiivB and autboritatiTo Tditme on a anli^t wUob hu reoeivod 
by no means too full treatment at the bands of BngUih wrttMs. It is divided into 
three parts, one being devoted to Austrlii tbs saoond to Hnugaiy, and the third to 
the oommoQ atbirs of the dual iiionanAi.y. In each psib history, the people, 
resouroes, oomtnerooi and flnanoe are fully <W| iritii,''anidi. are qpeoial chapters 
oQ those parts of the em]dre which demand iiuRn--43fttitl^^ Bomta and 
Herzegovina^^aa well as on the region in which theohW eatemal inteceets of the 
empire lie-*the Balkans. Fall use is made of ooloured maps. Thera is only a 
small general map, as |diysioal description has not a leading part in the scheme of 
the book, but in oomieotion with the history of Austria there are six maps of 
Europe at various periods from the Omsades to 1816. They are clearly printed, 
but would have been improved by explanatory keys to the colouring. The 
medium of the map is also used to i^ow the distribution of agrarian socialism in 
Hungary, of races in the empire and in Europe, and of relijdons in Europe. 
Appendices provide the student of political geography with ready acoess to 
fundamental laws and vurious important treaties, and the economist with statbtical 
tables, otherwise difficult of access In any form, but here Ani^ioisod, at what must 
hav«i been considerable libour. There is a full and weU*arranged index. 

The Nobth Eubopkak Seas. 

* Eeport on Norwegian Fishery and Marine Investigation,* Vol. 9, No. 1. 1909. 

In this monograph, we l^tve a detmled yet conoise review of the excdlent 
work carried out on hoard the s.s. Miehatl 8(m between and during the years 
1900 and 1908. • The area covered extended over the Scottish and Danish waters 
as far north as Spitsbergen, but the chief efforts (ff those engaged were concerted 
upon the Norwegian waters lying between the coasts of Norway and Iceland. 

Dr. J. Bjort, in the opening pages, gives an interesting description of the 
8.B. Miehad Sars, including a full account of her gear and methods of working. It 
is, of course, a matter of congratulation that the Government so readily responded to 
his suggestions to fit out a sea-worthy boat like the fifars, specially and fully equipped 
for the work. He and his colleagues deserve a further word of praise for the 
excellent results which they have obtained, llie work not only embraced fishery 
experiments of fundamental importance, but ioteresting ooeaii research carried out 
at all seasons of the year and under all conditions of weather. The North sea and 
Norwegian sea are by no means centres of pleasure-cruising, even in midsummer, 
and to undertake steady soientifio reaearch necessitated a stoutl jr built hoat» a hardy 
crew, and a stout-hearted sdentifio staff. Owing to the wide expanse of sea taken 
m by the Norwegian Fishery Investigations, lying for hundreds of miles shmg the 
coast of Norway as for north as Jan Mayen and extending aeaward as for west as 
Iceland, it is hardly possible to run for shelter. This large stretch of water is almost 
continually swept by storms, which are more or less of a permanent character in 
winter, and it says much for the staff of the Mkhad San that they have been able 
to accompliahao much. 

^ the short space at our disposal, it is impotSiUe to even hriefljr sum- 
marize the many additions to our knowledgs of the hydrogfdphloal and hldcgioal 
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miditkm of tlie KoTth wt that the memheriof the Korwegiai^ Fishery Intestiga- 
tlonshaYeheeothetneBiiBof mskipg. Uuoh has been done by them stadying'Sie 
iemj^tnvey sehnitieBi and ounent moTementi, and b planktonic and bottom 
fauna bvesttgation; also in obserriog the spa^og areas of different flsh« and 
noting the Mh or migration of fry and lams. That currents have mu^i to do 
b aiboltng both the feeding-grounds of the ftih and also of the fish themselves 
ia efidenced by the fact that in 1900 the Michad Bars found the fry of cod, 
haddockf and sdthe drifting hundreds of miles from their supposed spavmbg- 
grcunds. 

The question of currents is an important one, and is recdving a oonsiderahle 
amount of attention by the International Fishery bvestigations. The direotidn of 
the main currents in the North sea are now very well known, and also a little 
about their velocity, which in places is conriderahle, and must affect the bottom 
vsr^ largely. Less is known of the minor currents, of which there are many in 
anch a shallow body of water. This is shown to a great extent by the patchy 
nature of the bottom, fine" silts and sands cropping out midst coarse grit and 
gravel. To attempt to map out such a heterogeneous mixture of deposits is almost 
impossible. It was attempted by Thoulet for the English Channel, hot the results 
were somewhat eonfosing. The southern portion of the North sea floor is being 
done in much the same way by the Lowestoft Laboratory of the International 
^hery Investigations, but the result will no doubt be somewhat like a Ohbese 
pu«le. R. D, 

The Baltic. 

* Fkml&ndlsebe Hydrographisoh-BiologisoheUntersnobungen. No. 1. H}diographisohe 
Untersuohungen im noidliohen Teile der Ostsee, im Bottnisdhen und Finnischen 
Meerbusen in den Jabien 1898^1904. No. 2. Untersnchungen zur Kenntnis der 
Wasserbewegungen and der WassemmBetzung in den Finland nmgehenden 
Bfeeren, 1. Der Bottnlsohe Meerbusen b den Jahren 1904 und 1905.* Erater Teil. 
Von Bolf WilUng. Hdabgfora : Helaingin TTusi Kiijapabo-Oaakeybtio. 1908. 

The land-lookcd Baltic sea with its low salinity and large variations, caused by 
the submarine sills and the fluctuating discharge of the rivers, is an interesting 
ba s i n to ooeanographers, and has been investigated by Swedes, Danes and Germans, 
and to some extent by Russians. Of late years Finnish hydrograpbers have taken 
their full Aare of the work, having undertaken at the Cungress of Naturalists at 
Stockholm in July, 1898, to carry out soundings and observations in the Gulf of 
Bothnia, the Gulf of Finland, and the adjoining part of the Baltic. During 
the years 1898-1904, the number of stations visited was 177, where meteorologioal 
observations wore made in the air, the temperature of the water noted at different 
depths, and specimens of water collected. The proportion of ohlorium in the 
water was determined by titration, and hence the salinity was calculated by 
Knudsen's formula. The analysis of the absorbed gases was performed by Prof, 
PettersBon's method. 

During the yem 1904 and 1906 thorough investigations were carried out in 
the Gulf of Bothnia, and besides ths examination of the water, numerous observations 
were made with a hifllar current meter of Pettersson’s pattern, and in 1906 electricity 
was applied to the registration of the results. The water-le^ and its fluctuations, 
with the contributing causes, rainfall, river discharge, wind, etc., were carrfdlly 
studied, and also the tides. Elxperimonts were made with flna-tbg bottles, both 
(bee and with weights attached at different depths. A large part of these volumes 
is taken np with tables of the observations, and numerous maps diagrams are 
appiMed. Other Volnmes are to follow, and on their appearance it will be possible 
to ebtain a general idea of the results obtained. W. A. T. 
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Sm Skoory.* By B. B. Speight and B. Morton Naiioe. (boodoni 
Frowde. 1909. Pp^ lciiL» 427. iBnetmtlofit. Ss.) That a third ediU^cl thia 
odieetion ehoiild hate htm odM for is a tiibate to the oare exeroiaed by the 
editon in edeoting the extracts from early nanatiree which form the bulk of the 
Tolume. The introduction on ancient and medlieval ehip-building is moat 
interesting^ The book is dedgned on popular ISneSi to wbidi garish coloured 
illustrations seem almost neceskarily* in these daya» to belong. 

‘Great and Greater Britstin.* .By J. Ellis Barker* (London: Smith, Blder^ 
1909. Pp* X., 880* 10s. 6d,) This Tolume of looial, pol^isa), and in^psrial essays 
appears at an appropriate time. The essayist haa the adwidtage that partisanship is 
expected of him, mi Mr. Barker aupporte his oontendolui ab^. One may notice 
here that in his first chapters he introduces as an IQuitittion a ookmise sketch 
of medicBval economic geography in Europe, and other stmilar examples show 
the uride scope of the work. 

‘OambridgoOounty Geogra{dil6B. Westmorland.* ByJ. E. Marr. (Cambridge: 
UniTeraity Press. 1909. Pp. ix., 161. Jfajps and IllntiratinM, lfi 6d.) l^is 
series seems to improTe as it grows. In no yolume which has been before us 
hitherto has the text, neoessarily compressed as it is, been written with suoh 
interest of style, in none have the illustradons been so generally excellent, nor has 
the impression of value for the remarkably low price been so strongly conveyed. 
The fine scenery of the oounty receives full measure of scientific and artistic 
treatment. 

The same. ‘Gloucestershire.’ By H. A. Evans. (Cambridge: University 
Press, 1909. Pp. ix., 156. Maps and JUustrationB, Is. 6d.) This volume 
is also very wdl written, and nothing could be better than the selection of 
ilhistrations, which show very well the soenlo and architectural charaoteiisdcs of 
the shire. 

’Bighlands and Byways in Middlesex.’ ByW. Jerrold. (London: Macmillan. 
1909. Pp. xviii., 400. Maps and Uluitratiani, 6s.) The present volume will 
take a high place among those of this well-known series. Mr. Jerrold's style is no 
less engaging tlgin that of any of his fellow-authors, while Mr. Hugh Thomson’s 
illustrations are better than many others. 

‘The Isle of Man.’ By Agnes Herbert. (London: Lane. 1909. Pp. xvL, 
270. Ulustratums, 10s. 6d.nef.) This is avowedly a “oolour-book,” and in such the 
text often has a secondary pert. This cannot be said of Miss Herbert’s, which is 
always pleasant reading, though pretending nothing great in the way of scientific or 
historical worth. Some of Mr. Maxwdl’s pictures aie pleasing, and the book 
18 worth the notice of those who want impressions of ijie island. 

‘ British Mountain Gfimba.’ By Q. D. Abraham. (London : Mills A Boon. 
1909. Pp. xvi., 448. lUnatrationa and Diagrams, 7s. Gcf.) Mr. Abraham has 
given us good reason to expect an authoritative and attractive volume whenever he 
deals with this subject. In the present case his object is to provide a handbook of 
convenient size, and this is done successfully in spite of the large number of pages 
and the usual clever Illustrations from the author’s camera. The climbing direc- 
tioos read explicitly, and are arranged on clear topographical plans. Beferonces are 
given to Ordnance Survey maps. 

'Conway and Goolidge’s Climbers* Guides. Tho Bameae Oberland.’ Tol. 1, 
part L By the Rev. W. A. B. Coolidge. (London: Fisher Unwin. 1909. 
Pp. xxiv., 156. 10s.) The new edition of this volupe of a well-known series has 
been carefully rewritten and brought up to date. It is of service not only to 
cUmbm, but to ordinary pedestrians as well, and it oontains Intereskipg studies of 
the history of the names ^me by the various peaks and pas ses . WljRe the 
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^ Italy VMay/ By Bolton King and T. Okay. (London : Kiabet, 1909. 
Pp. ziioi 414o 6f.) Tl^ yolome has already been recogniaed as an authority on 
the intrieata queationa of Italian borne affaire, and the new edition baa i|Ot only 
been brought up to date, bat oonaiderably expanded. The atndent of economic 
geogiai^y will find here a plethora of facta and figurea, the latter properly adapted 
to £n|(U^ uaage. 

* Orieben*a Guide Books : Lakes of Northern Italy and Milan.’ (London ; 
Wililama Sc Norgate. 1909. Fp. 153. Maps. 3t.) This aeema to be a good 
ordinary guide, but Buffers noticeably from indifferent translation in parts. Its 
chief recommendation is its handy size. 

' Bosnia and Herzegovina.’ By Maude M. Holbaoh. (London : Lane. 1910 
(st'c). Pp. 249. Map and lllustraticns. 5s.) Thia volume, with its excellent 
photographs, gives an attractive account of a country little known to the tourist, 
but probably soon to become better known. The style is light and pleasant reading, 
and the book, though mostly a personal narrative, will be found serviceable to 
intending tmvellers in the country. 

ASIA. 

Sikkim and Bhutan. 

* Sikhlm and Bhutan : Twonty-one Years on the North-East Frontier.* By John Olando 
White. London : E. Arnold. 1909. 2U. net. 

A veritable land of enchantment is that far end of the Himalayas which includes 
Sikhim and Bhutan-~-of enchantment, that is to say, in all that pertains to those 
lasting impressions which are derived from the most magnificent scenery that the 
world can produce. But it must be confessed that the enchantment is largely 
tempered by certain physical disadvantages, amongst which are to be reckoned 
a plague of leeches and the persistent trouble of a heavy rainfall. Possibly these 
two great plagues are intimately related. The memory of Bhutan (across an 
interval of nearly fifty years) recalls firstly the wide fiat spaces of th j Duars, thickly 
covered with dense grass, through which an elephant or a rhinoceros could push his 
way with difficulty, and beneath vdiich tigers could sneak along the narrow tracks 
trodden by the hosts of smaller game. Then came the forest growth of the foothills, 
with magnificent trees and a spread of bamboo jungle such as is unknown in the 
undulating plains of the Indian peninsula. These fiBed the low steaming valleys 
and reached upwards to 10,000 feet of altitude. Beyond this, again, past the forests 
where the long grey bear^ of lichen drooping from the hranches lent an air of 
venerable age to the moist scenery, and where leeches curled themselveB in myriads 
in the tangled undergrowth, is ^e Bhutan of Mr. Olaude White, spreading itself 
in majestic grandeur to the cold passes of Tibet ; crowned with a magnificent array 
of snow-capped peaks, with here and there open valleys and grassy undulations, 
carpets of fiowers, and all the glory of scarlet rhododendrons massed in audi a blaze 
of colour that the eye is almost wearied with its profusion. 

Mr. White is by training an engineer whose opportunities of dealing directly 
with the native officials of this Eastern firontier land specially qualified him for 
the interesting pditical duties which he was long ago called upon by the Indian 
Government to undertake. His sympathetic nature and power of ready adaptalfility 
to strange droumstanoes and surroundings have been valuable assets in the making 
of bis earner, but it is only his love of adventure and his deep appreciation of all 
that is beautifiil in nature and art which render him capable of presenting to the 
public a hook so full of interest as that which we have joit read* It is not often 
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thii ttw m BMB w)i0 has the widMt and moit compkte kttoivkdge of M» wtimt 
ii dbla to mder a ftliUiil aoeount of Jupt tiwae ape^ obaraoMatica of tt whMi 
inak it aa dUbet from all othera; and b thia Itr. White baa been brgi^ aaaiatad 
bj bla quite eatraerdbary akill aa a photographer. Bardy baa the beauty of 
Himalayan aoenery been ao well illuatrated, and neTor have the idioaynoraaiei of 
a atrange people with the apeoblitiaa of ihdr moat intmating ibnn of arohlteotwre 
been ao Judbionaly treated. 

Bhutan ia a new and atrange land to moat of na. Them la not mudh literatnie 
about Bhutan. Thoae mniaaariea of the Indian GoTemmiiil who^ at hbg btemlsi 
have paaaed through it to Tibet, or endeafouied to frame eiwAnerolal treatiea aboe 
the daya of Warren Haatinga, have deacrlbad their a^peiiakOia and coloured their 
tiewe acoordbg to the impreeekma left by the ibtore.of tkiir reoepdon ; and the 
reeult hae been a eery varied and eonbaed genetel nottte of the oondMona, natural 
and aodal, whbh govern that oountiy# Xr. White hae bad every temptation 
to write b an optimiatfc veb, for nothing oonid exceed the peraonel friandlbeea 
towards him which waa everywhere expreieed ; hut hie ohaervationa e^re cloae and 
hia mind ia Judiola), and we may learn from hie book quite a new story about 
Bhutan and the Bhntaoeee. The only unpleaaant reeding in the book are the 
oritidama whioh he ia foioed to make on the ahifting and unaatiafootory policy 
of the Britiah Qovemment, whioh haa over and over again left its frienda m the. 
lurch, and wasted enormous sums of money over half-completed public works, owing 
to its fatal want of continuity aa regards tho north-eaBtero, or indeed any other 
part of our Indian frontier. Tibet, as Mr. White points out, is now absolutely 
Chinese; the Ohumbi valley is Chinese, and the Lhaea expedition might never have 
been. How this will end it is impossible to eay, bat whilst the attitude of Bhutan 
towards the Indian Government ie (thanks to such men as Messrs. Paul and Wiiite) 
one of friendly aspiration, these hopes are much tempered by their bitter experiences 
of what they consider to be want of good faith. They are very human, and not at 
all unreasonable. At present Bhutan may not count for much in Indian politics^ 
but though the day may still be distant, the time will surely come when Bhutan 
in the north-eut will be as important to Imperial interests as is Kashmir in the 
north-west — and for very similar reasons. It will certably be a very long time 
before we are b a position to learn more about this not unimportant corner of the 
Himalayas than ia to be learnt from Mr. White’s book. The details of his story may 
well be left to those who wish to acquire sound information. 

T. H. H. 


^Through Persia from the Gulf to the Caspian.’ By F. B. Bradley-BJrt. 
(London : Smith, Elder. 1909. Pp. x., 331. Map and Illuitraiioni. 12i. M,) 
The author, on a journey homeward from India, trav^ed up the Persian gulf to 
Bushire, and tbence by Shiraz, Tafohan, and Teheran to the Caspian. His narrative 
makes interesting rea^ng, and the fact that he claimed the assistance of Sir A. 
Houtum Schindler adds to the authority with which he writes of Persian social and 
political aftdrs. 

*An Overland Trek from India.’ By Edith F. Bonn. (London: Longmans. 
1909. Pp. XV., 843. Map and Illwtratians, 15s.) This is gn entirely personal 
nurative, not originally intended, we learn, for puUiioatlon. The greater part deals 
with leeidenoe and travel b Periia» and ae the writer^i husband, Major Benn, occu« 
pied an official podUon there, ehe had peculiaropportunitlee forgaiherbg knowledge 
about the country and its people. 

’The Face of China.’ ByE. G.Seinp» (London: Qhattp Windue. 1909. 
Pp. XV., 271. Ifqp and 20s.) lOxa authw’s travels b Ghba bivs 
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Yma rwoglng from Poking to tke furthort extiemity of Ynnnon. Hio 

chief ipeoi*Ilao4 inteteot appeon to have lain in religious and educational mat^ti. 
Be illuitfilia Ua own chapters with a large number of cobured and sepia drawings, 
^Okina: its Hhreel and Mystery,* By T. Hodgson Liddell. (London: AUen. 
1909. Pp, xiii,» 208, JlluBtrationi. 21s.) This is primarily a pioture-book» and 
the author-artlit^a d[etobes arc beautiful and beautifully repro^ced. Not only so; 
speaklog purdy from the artist’s point of view, he broke a good deal of new ground^ 

tli0U|^ not a few of bis soenes are familiar, he presents them, with both brush 
and pen, in new lights. 

Scamper through the Far East.* By Major H, H. Austin. (London: 
Arnold. 1909. Pp. zvi., 336. Maps and Illuitratians. 15s*) The general cha- 
racter of this book can be guessed from the title : it deals with a journey by the 
Trans-Siberian railway to Manchuria, and so to Korea and Japan. But the author 
has a good deal to say on recent and current affairs in the Far East, and his most 
interesting work in his topographical study of many of the principal battle-grounds 
in the Busso-Japanese War. 

*My Thirty Years in India.* By Sir Edmund C. Oox. (London: Miles & 
Boon. 1909. Pp. x., 306. IllvstroHons, 8s.) This book deals mainly with 
personal experiences, but the authoris intimacy with Indian police administration 
enables him to write with authority on some of its problems. 

* Thirty-seven Tears of Big Game Shooting in Gooch Behar, the Duars, and 
Assam.* By the Maharajah of Gooch Behar. (London : Ward. 1^8. Pp. xxviiii., 
461. Mapand Ulustrationa. 21s. ??ef.) These records of royal sport midce a yolume 
as heavy as the reading is light. They wiU be read with interest, and perhaps envy, 
by other sportsmen ; but the author has not associated any science with his sport. 

* A German Staff Officer in India.* By Gount Hans von Konigsmarck. (London : 
Kegan Paul. 1910. Pp. ziv., 340. IttuBtrattons. 10s. Ocf.) There is little but 
personal reminiscence in this volume, though it b a pleasure to read appreciation 
so unstinted from a foreigner. In his free use of colloquialism the translator has 
no doubt sought equivalents for the original German. 

* The Place of India in the Empire.* By Lord Gurzon. (London Murray. 
1909. Pp. 46. l6.) This is an address delivered before the Philosophical Institute 
of Edinburgh, and contains a brief but suggestive analysis of the geographical 
position of India in regard to political and strategical considerations. « 

* Folk-lore of the Santal Parganas.* By G. H. Bompas. (London ; Nutt. 1909. 
Pp. 483. 10s. 6(f. iKf.) This volume consists principally of translations of the 
origlual native stories carefully collected and transcribe. They indicate the rich 
field which awaits investigators in this branch of ethnographical study. Both 
translationB and the brief introduction are admirably done. 

* Fryer’s East India and Persia.’ Vol. 1. Edited by W. Crooke. (London : 
Hakluyt Society. 1909. Pp. xzzix., 353. IlluBtrationa.) John Fryer’s narrative 
of his travels in 1672-1681 is full of interest both in matter and in manner. It 
is well that it should have been produced with the care which the Society always 
devotes to its publications. The editor’s bic^raphical introduction, moreover, is 
excellent, and his notes never appear to deserve the charge which he himself offers 
against them, of unreasonable length. 

AFRICA. 

Afbioan Rivxb Yjksibtation. 

> Die Pflanaenbanen der Afrikanisohen^Flilsse.’ (Mfindhener Geographlsehe StadiiD, 
No. 24.) By Oswald Deuerling. Mttnohen ; 1909. 5f. fid. 

In this monograph Dr, Deuerling has brought together a very iargeamount of 
information bearing upon the blocking of river cbanneb by vegetation, and, as the 





mtl«r if of no miOl importaiief la ibe Nile batio»tliit work MffpfolaUy 

wiloottie. l(friio40o^bedthefiiddU^ tho Bokr^^JaM mcii ^)rty |iifrt 
igo^ and remf^y iftml aoooaati of the openUonf undortitai for Ike paipoiii of 
imorbig tliaae olwtniotiionf hava sppew^, but ao full aoooont of Uiffi kfi 
hithfrlo been publishod. 

Tbf writer fixat difeasaea the varioaa waya in wbiob vegitatloa may eiMiiiibh 
upon areae of open water and upon riTora; in the former be ioolodea mardbealmd 
moorland^ the mangrore awampa of the aea^orei floattag graaa and doatiog ialanda, 
Buch aa Obipampai of Mexioo, and the periodically ^ dealing land*’ of Waakhtiiaii» 
north of firenaen* He imt deaia with the obf^otUia fermed by vegetation In 
certain riyera of Europe, Aata, and America, and alfo tn tboae of Africa, whioh 
are treated in greater detail ainoe the Inatanoee from the Sudan, from the Congo, 
from South and Central Africa, and from Cba upp* MSe ate treated aepaiately. 
irinally, the*^aadda*’of the upper Nile afi treated mty, and the oharaoter of the 
region fn which they principally occur, their eompoatiton, their formation and dia* 
trlbution, and their remoyal, are all inyeatigated and dlaenaaed. 

He quotes nutneroua oaeea In tropical Africa of the dense growtii of papynia and 
other hydrophilous plants which iwduoe the open water^aurfaoe of many streams to 
an ioaigoiflcaat width, the “ rush drains** of Speke. The farther dayekqimant of a 
continuous felted layer of graaa yegetation is exemplified by the ** oha ** of the Upper 
Arawiml river, a tributary of the Congo, where the vegetable covering is tough 
enough to bear man, hut not the heavier quadmpeda, inch aa the antelope, boffalq, 
or elephant. Floating islanda formed of tree-stems, maaaee of hank with its vegata* 
tion, or grass ialanda, are likewise alluded to, and tbrir diairibution is diaeuaaed. 
Following this an account is given of the barriers of vegetation in Enrope, Aaia, 
ind America, and a ftiller one of their ocourrence in the rivers of Africa, where they 
are more common. 

After this preliminary diacuasion of the characters of these special effects of 
yegetation and of their distribution and occurrence, a full account of the aadd-blocks 
of the upper Nile occupies more than half the book. The author protests against the 
loose employment of the term *^8add ** outside its strict meaning of a mass of vege- 
tation blockifig a water-way, and quotes an extreme case of misuse where fossil 
reeds in the Sahara are described by this term of very definite and restricted 
application. 

The physical and climatic conditions of the region of the Bahr-el-Jebd and 
Babr-el-Ghaxal are set forth fully, both recent work and the accounts of early 
travellers being utilized, acd a full account of the vegetation of the marahes is 
added, which a special appendix amplifies by furnishing a list of the plants which 
have been determined from them. 

The rest of the memoir is devoted to a full and detailed account of the formation 
of sadd-hloeks, their composition, their ^stribution, the methods of removing them, 
and other phenomena connected with this form of interference with the water- 
system by vegetation. All available sources of information have been utilized. 
Beferences to such sources are uumerons and ample, altiSQlt a thouasnd reference 
notes being giveo, and some of them contain iodicalions of teveral authorities. In 
this way a valuable summery of ioformatiou relating to an interesting and impor- 
tant geographical phenomenon has been prepared, and haa been brought down to 
the date of the hat published information on the sul^t. Bat tills is about four 
years ago, and since then much df the Bahr-el-Jehel and the Bahr-el-Zaraf has been 
surveyed and levelled, new river-gauges have been established, and measurements 
of the volume discharged have been made at difihrent seasons. None of those who 
have a knowledge of this recent work have as ^et furnished any account of its 
No. II ^FteRUJOKT, 1910.] ^ 
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iMMug qn the btmpfclng geqgimphical probltma of this tegion. There ii e^ory 
pmpeet of ghio frqm a oomparieon with regions of similar character, and .with 
increased informgtlon the water-logged Talleys of these riyen might he profitably 
contrasted wltb those of other countries ; in such an investigation Dr. Deuerlin^s 
work should be moot valuable. 

The conditions which determine the formation of sadd-blocks and their relative 
importattoe are not yet finally determined, and more detailed knowledge gained from 
aocuraUi surveys may ikoilitate the solution of this problem. Stormy weather and 
higdi water-level, whether from heavy rainfall or from the rise of the Sobat in fiood, 
or both, probably set in motion masses of readily detached vegetation ; a winding, 
narrow river channel affords opportunities for a block being formed ; but between 
this and the gradual closing up a channel by the growth of marsh plants and the 
drifting in of fioating vegetation, there are many stages, and their investigation is a 
matter of both geographical interest and practical importance, in which full infor- 
mation is essential, and that which has been here collected will be valuable. 

H. a. L. 

The Oasis of Ala and its Inhabitants. 

* Les Touarag du Sud-Est : L*Ai'r. Leur role dans la politique Saharienne. Par le 
Lieut. 0. Jean. Paris : EmilO Laroee. 1909. 12 /r. 

Lieut. C. Jean*8 book on the Tuareg of AYr (or Asbin) is divided into four parts. 
The first part is a summary of the history of French ezpsnsion in the Southern 
Sahara, and is a useful record of what has been accomplished there since the year 
1890. The third part tells of the tentative occupation of Agadez (the capital of the 
oasis of AYr) in 1904<5, an occupation render^ definitive in 1906. The fourth 
imrt, called an of the r6le of the oasis in Saharan affairs, is in reality a 

discussion of the whole problem of the economic and political development of the 
central Sahara, that is the region between Timbuktu and Tibesti. This part 
is notable for Lieut. Jean’s frank declaration that, in his belief, a trans-Sabaran 
railway is not needed on political grounds, and would be ^trimental to the com- 
mercial interests of the Sahara. He argues that the substitution of Che railway for 
the caravan would deprive the Tuareg of their chief means of honest employment, 
and turn these nomads into simple brigands. In any case, the commeroial future of 
France in West Africa is in its Sudan provinces, and the author is to be com- 
mended for his plain words as to the very limited part that the Sahara can play 
in the development of the French colonial empire. Nevertheless, Lieut. Joan 
is snzious that Franco shall do what she can to preserve the caravan trade, and 
to that end advocates an all-French route between Tunisia and Zinder. He is full 
of regret that Kano is British, and foresees the economic results which will follow 
the completion of the railway from the Niger to that city. 

The second part of the book, which fills 189 out of its 391 pages, is the most 
valuable. It is devoted to a description of the oasis of AYr. After pointing out the 
strategic and commercial importance which it owes to its geographical situation, 
the author traces the history of the country. It once formed part of the Songrai 
empire, though its inhabitants were Hausa, AYr marking the northern limit of that 
enterprising people. The only relic of Songrai dominion to-day is the idiom 
spoken at Agades and at Mgal, a small town on the route between Agadez and the 
Songrai capital, Gao. Then came the Tuareg, represented by the Eel (<.c. sons of) 
Gkess and the Eel Oui, who, according to Lieut Jeau, made themselveB masters 
of the oasis in the ninth century. This date is prol^bly inconeot— indeed, it 
ia impoesible to follow the author in his reconstruction of the history, though he is 
to be praised for tackling a very difficult subject From about the year 1300 
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the stofy becomes more eseot. Oertslnty Tuareg bave for a long period nded 
at Aged^ The first sultan is said to ha?e been a son of the Bultan of l^rkay by 
a days mother^ s^nt to the oasis on the demand of the Tuareg for a ruler whom all 
oould obey* finrt armed oonfilct with the French ooonrred in 1900; to-day all 
the various tribes inhabiting the oasis achnowledge French authority. 

Lieut. Jean follows his historical inquiries with a chapter on the topogfiphy 
of the country, which he aptly designates the Switaerland of the southern Sthara. 
He proceeds to depict the aspeot of the land in terms that prove him a perfect arfist 
in words. The “ tormented mountains,*’ ** the wrinlMI liudsoapeidddi has lost its 
youth,** the gorgeous flowers, the swifo4owliig streamy fill are described in such 
manner that the reader imagines he seas them before him. And this, perhaps, 
is the best way of teaching geography. Lieut. Jaa% honpever, doSt more ; he goes 
on to describe in detail the hydrography, flma, ffifina, mineral wealth, olimate, 
industriee, and oommeroe of the oasUL Then follow chaptera devoted to the Tuareg 
their manners, charaoters, ocatumes, tribal groupings, religion, and eocial life. It 
will be seen that, eo far ae knowledge of the oaaia extends, the book is enoyolopmdic 
in its informatto. Throughout the author keeps himself modestly in the back- 
ground, though much of the information given is the result of hie own investiga- 
tions. The map of Air, drawn by Lieut. Jean, is the beat that as yet appeared of 
the country. Beeidea maps, there are over a hundred photographs (chiefly of 
Tuareg), and these add greatly to the worth of a meet interesting volume. 

F.R.C. 


‘In the Grip of the Nyika.’ By Lieut.-Golonel J. H. Patterson. (London: 
Macmillan. 1909. Fp. ziv., 388. Mo^b aiuf lUmhuUonB. 7a. 6d.) This 
volume will be read with interest by all who are interested in British East Africa, 
and especially in its game preserves, by sportsmen, and generally by those who 
appreciate a well-told tale of adventure. The author carrM out bis researches in 
connection with game-preservatioo, and a boundary for the preserve, frequently in 
difficult, and once in tragic, circumstances. 'His maps show the geographical value 
of his work,d>ut they are indifferently reproduced and printed too small. 

*ln Wildest Africa.* By F. MaoQueen. (Boston: Page. 1909. Pp. xiii., 
402. Map and JlluBfrations.) This book also deals with a hunting trip in 
Britiidi East Africa and neighbouring territories, but contains in addition some 
general geographioal work, with especial reference to ethnography, together with a 
short survey of African exploration. There is a considerable (English) bibliography, 
and a great deal of general information will be found in the text. 

* With Mulai Hafid at Fes.* By Lawrence Harris. (London : Smith, Elder. 
1909. Pp. xvL, 270. lUuBtraiionB, Is, 6(f.) The sub-title of this volume, 

* Behind the scenes in Morocco,* indicates its nature. As a newspaper correspondent 
who obtained the favour of Mulai Hafid, the author had exoeptional opportunities for 
studying the life of the capital, of which little has lately been learnt from experience 
by Europeans. The book is illustrated with the author’s own sketches. 

* Les Civilisations de I’AMque du Nord.* ByV.Pioquet. (Paris; Colin. 1909. 
Pp. lx., 896. Maps, 4 /V*.) This is in effeot a history of North-West Africa— 
that part in which France is diiefiy interested— from the earliest times. It is a 
long story to oompjress into the compass of a small volume, but the author appears 
to have selected the salient incidents with good Judgment. 

. * The Gateway to the Sahara.* By C. W. Furlong. (London : Chapman & HalL 
1909. Pp. xxvi., 306. Mope and lUuBtraHanB, 120. 6d.) This volume gives 
a brief historical sketch of Tripoli, and a foirly oomprehonrive murvef of its ^lyaics) 
characteristics and the present oommerdil and poktioal states of its people. The 
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author’a exper'moei and adventures are well told» and he met with not a few 
dangers on hie journeys. 

* The Union of South Africa.’ By the Hon. E. H. Brand. (Oxford : Olarendon 
Pren* 1909. Pp. 192. 68.) This volume, appearing at an appropriate time» is 
by a writer who served as secretary to the Transvaal delegates at the South Afrimn 
Kationd Convention. Official considerations prevent him from dealing in detail 
with the dlscnssions of the convention, but he is able to write with peculiar autho- 
rity about the whole circumstances of the union, surveys the historical circum- 
etences which led up to it, deals in detail with the executive and legislative 
arrangements, and indicates with first-hand knowledge the popular feeling on the 
various leading questions of the union. 

* Southern Rhodesia.* By Percy F. Hone. (London ; BelL 1909. Pp. xv., 
406. Maps and Illuntrdtiom, lOs. 6d,) We have here an ample volume on 
’’the administrative and industrial development of Southern Rhodesia since its 
occupation by the British South Africa Company.** The writer appears to have 
had ample assistance from official sources, and quotes fully from original documents. 
In view of the possible subsequent relations of the territory with the newly formed 
union, the book appears at an opportune time. 

* The Ore Deposits of South Africa.* Part ii. By J. P. Johnson. (London : 
Grosby Lockwood. 1909. Pp. 61. Diagrams. 5«.) This work, of which only 
the second part is before us, deals in the first with the distribution and character 
of ** base** metals in South Africa. The second deals with the Witwatersrand and 
Pilgrimsrest goldfields and others. It is a strictly technical work, copiously 
Illustrated with diagrams, including distribution maps, which, however, would 
hardly be of service to any but metallurgists. 

’Great Britain and the Congo.* By E. D. Morel. (London: Smith, Elder. 
1909. Pp. xxvi., 201. Mapb, (5«.) Mr. Morel’s attacks on the Belgian “ Congo 
eystem *’ command wide attention, and in this strongly worded exposition he is 
supported by Sir A. Conan Doyle in an introduction. 


AMERICA. 

Mexico. 

* Mexico.* By C. B. Enook. London : Fisher Unwin. 1909. Pp. xxxvi., 862. 

Maps (lud JIMratUms. lOu. 6fZ. 

Mr. Knock’s work is already well known through his books on ‘The Andes and 
the Amazon’ and ‘Peru.* The present volume, like that on Peru, forms one of 
the “South American Series,'* under the editoi-ship of Mr. Martin Hume. Mr. 
Hume contributes an introduction, which consists of a brief survey of what is 
much more fully elabora^ in the text— the history of Mexico down to the 
present time* To this subject Mr. Knock devotes six chapters, and, besides showing 
himself to be amply grounded in its study, has evidently a keen eye for its 
romance. He has no less appreciation for the remarkable scenery and physioal 
peculiarities of tbe country, which are dealt with in one chapter. Further chapters 
are devoted to tbe people, their cities and institutions, to life and travel, mineral 
wealth, and other resources of the country, its finance, industries, and railways. 
When a number of good photographs and a large contoured map are taken into 
consideration, it is seen that we have hero an important general treatise on the 
country, by a writer who has travelled widely in it, has given himself careful 
training as an observer, and combines with this the interests of a historian and 
of a business man, so that he is enabled properly to appraise tbe wealth and 
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pcoapMto of the oountiT. Thera is a good index, and a biUiogiaphy, in whioh not 
all the worka mentioned are dated or placed. 

Mnxico AND Yuoatan. 

* The American Egypt: a Beoord of Travel in Yucatan.^ By Ohanning Arnold and 
Frederkdc J. Tabor Frost. London : Hutohinson A Go. 1909. IKiiierafioai, JVap, 
and PlofM. 1C«. net. 

It would be difficult for auy one with a knowledge of Mexico and Yuoatan to 
write with moderation about the book under review, so inffiscriminate and unsym* 
pathetic is the treatment that the subject has received at the hands of the authors. 
No dates are given, but as the authors crossed the Atlantic in November, and had 
concluded their explorations in Coaumel by the time of the carnival, it may be 
surmised that the length of their stay in the country did not exceed four months. 

One week in the ** unpromising land*^ of Mexico is sufficient to show them 
that the capital is ** a combination of Spanish squalor and Faris-cum-Now York 
civilization — ^very lightly veneered over in some places.** 

Nothing appears to have pleased the authors but the tramcar service and the 
drive to Ghapultepec. As for the people, “ Burke could not ‘ find it in his heart 
to impeach a nation,’ but one is sorely tempted to forget his advice in writing of 
the Mexicans. As a people they are disagreeable. . . . The Spanish Mexicans are 
sensual and apathetic ; avaricious, and yet indolent. . . . The Mestizas— near half 
the population — ^have all the worst features of their Spanish and Indian parents.** 
The Mexicans have their faults, and some of the difficulties in front of them 
as a nation are sufficiently obvious, but one week’s observation appears to be 
rather a short time on which to frame such a sweeping indictment. The authors 
go on to describe the habits of the people, discuss the government, and prophesy 
the speedy absorption of Mexico and Central America by the United States. 

The authors took ship from Vera Cruz for Yucatan, and, after a short stay in 
Merida, proceeded to visit the ruins of Chichen Itza, where they were guests at the 
hacienda of Mr. Thompson, the U.S. Consul, and then went on to Yalladolid. (Do 
the authorB.ftally think that they were the first Englishmen to visit Valladolid ? 
They even forget Catherwood.) Here preparations were made for a journey through 
the country to El Cuyo (? El Cayo), and thence by boat along the coast to Cozumel. 
This should be the most interesting portion of the book, for although the route has 
been described by Stephens and Catherwood, this part of the country is rarely 
visited. The authors state that they were able to prepare a map of this north- 
eastern corner of Yucatan, which attains an accuracy no map hitherto published 
has attained ; but, unfortunately, this map is not included in the volume, and no 
explanation is given of how the survey was made. Some three or four weeks were 
passed in searching the island of Cozumel for ruins, unfortunately with little 
result. Rough plans of the two small groups of ruins that were discovered are 
given on pages 179 and 181. After returning to Merida the travellers visited the 
well-known ruins of Uxmal, Labna, Eabah, and Sayi. 

Two hundred pages are taken up with a description of groups of ruins in 
Central America extracted from accounts by various authors, but principally from 
Stephens and Catherwood, and with an attempt to prove that the art of building 
was introduced into America during the eighth century by a party of Buddhists 
from Java or India, who came by way of the Caroline or Marshall islands. It 
is not suggested that they came in considerable numbers, ** they possibly numbered 
two or three hundred.” They first built Copan and Quirigua, and then those who 
lived long enough moved on and built Pidenque, Menoh^ and Piedras Negras 1 
It is impossihle to discuss such a stateplent in a short review, but it may 
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te Mfdy aBBertod that it will not commend itself to any seriouB student of 
American archeology. It is supported by statements by various writers, by no 
means always correctly interpreted, and descriptions and illustrations from Stephens 
and Catberwood, ignoring to a large extent the great amount of work done since 
1840. We may instance the description of the tablet of the cross from Palenque. 
The authors say, ** the right-hand stone has been completely destroyed. Stephens 
conjectures, prolwbly rightly, that it was covered with hieroglyphics like that on 
the left*’ This right-hand slab has been for many years in the National Museum 
at Washington, and this best known of all Maya monuments has been figured and 
described again and again. 

We may permit ourselves one quotation to show the style of argument employed 
to support the authors* thesis : — 

** In our description of Palenque we have mentioned one of the most curious of 
all the reliefs — that representing, according to Stephens, women with children in 
their arms. The Oriental survivals seem to be especially strong at Palenque, and 
it would not surprise us if in .these women-figurcs there is hidden a cogent proof 
of the origin of America’s first architects. In * Buddhist Art in Asia,’ Prof. A. 
Griinwedel writes : * At Sikri, Yusufrai, excavated by Major H. A. Deane in 1888, 
was found a statue of a woman accompanied by three children, one of which sits 
astride of her right hip in true Indian fashion, and which she is about to suckle. 
Among sculptures at Lahore Museum is a statue of a woman completely draped 
and holding in her left arm a child. It is suggested that these are forms of Haritri, 
Mother of Demons. She was the mother of five hundred demons, or yakshas, to 
feed whom she daily stole a child. Buddha rebuked and converted her. An 
image of her was found sitting in the porch or in a comer of the dining-halls of 
Indian monasteries, holding a babe in her arms.’ Why should not the Palenque 
figure be a representation of the Hindu goddess Haritri ? ” 

Chapters on the social condition of Yucatan and on the fiora and fauna conclude 
the book. 

Before closing this notice we must call attention to the extraordinary letter 
which the authors saw fit to address to President Diaz on their rqtum to Eng- 
land. As the President naturally took no notice of it, the authors have printed 
it in their book. 

One might bo amused at the self-conceit of the whole performance, were it 
not for the unfortunate results sure to follow. It almost looks as though, having 
failed to add much to our archoeological knowledge, the authors were determined 
that no one else should have a chance of doing so, for how can a British 
Minister ever again have the face to ask for facilities or official attention for any 
Englishman who wishes to visit the more remote parts of Mexico ? 

It can only be hoped that if this book should ever be read by any English- 
speaking Mexican, he will understand that it is the expression of individual 
eccentricity, and that the procedure of the authors would not be endorsed by 
the many English travellers and residents who have enjoyed the hospitality of 
that most attractive country. 

One ought to add that the authors confess to a very slight acquaintance with 
the Spanish language. A. P. M. 

‘ The Grizzly Bear.’ By W. H, Wright. (London ; Laurie. 1909. Pp. x., 
274. llluatraiionM^ 7a. fid. ntU) The author has been not only a hunter of the 
grizzly, but also a scientific investigator. Therefore, in the course of an entertain- 
ing narrative, he has much to tell of the present and formerly \^der distribution 
of the animal, its habits, and so forth. 
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^ The Old and Now Peru.’ By Marie R. Wright. (Philadelphia : Barrie. 1908. 
Pp. 460. Mop and lUustratiana.) This bulky and very heavy volume oontaina 
a careful study of the history and modern condition of Peru» on which, indeed, 
it should prove a most valuable authority. It treats the modem country from 
every point of the political, commercial, and social aspects, and is beautifully 
illustrated. 

* The Great Pacific Coast’ By 0. Beginald Enoch. (London : Grant Bichards. 
1909. Pp. xi., 366. Ma^ and llluntraiiong, 16s.) The aim of this work— to 
treat the whole Pacific coast of North and South America as a physical and 
political entity ” — is certainly bold and original. Perhaps it can hardly be felt that 
the author welds together the various and widely divergient interests of this vast 
subject sufficiently closely to justify his object, but whatever opinion may be held on 
this point, it must be admitted that he omits none of them, and preserves a fair 
perspective through all. The large and good map of the seaboard and the eastern 
part of the ocean deserves mention. 

* Journal of an Expedition across Veneauela and Colombia.’ By Hiram 
Bingham. (London : Fisher Unwin. 1909. Pp. viii., 287. Map and IttustraHona. 
lOfl. net.) This journey has been dealt with in the Journal^ vo). 8fi, p. 329. It was 
made with the object of exploring the route of Bolivar’s march in 1819, and the 
battlefields of Boyacd and Carabobo, and was carried out in 1906-7. But the 
author took the opportunity of making a number of biological and ethnographical 
observations, and this volume, which is mainly in diary form, is rather of scientific 
than of historical interest (apart from the mere narrative of the journey, which is 
well told). There is, however, a short historical sketch in addition to the study of 
the battlefields mentioned, and, among other results, the observation of weather 
and temperature regularly made during the journey may be mentioned. 

AUSTRALASIA AND PACIFIC ISLANDS. 

* Wanderings among South Sea Savages.’ By H. Wilfrid Walker. (London : 
Witherby. J.909. Pp. xvi., 254. Illustrations, 7s, 6d,) The author’s ex- 
periences extended over Fiji, New Guinea, Borneo, and the Philippines, and his 
interests would seem to have lain chiefly in the direction of ethnographical study. 
He and his companions were the first white men to visit and communicate with the 
peculiar “ flat-footed ” lake-dwellers, the Agai Ambu, in Papua. In Borneo he saw 
much of the Dyaks, and also provides an interesting account of the swallow’s caves 
and the native methods of obtaining their edible nests. 

* Neuseeland.’ By M. F. Blassneck. (Bonn: Brock. 1908. Pp. viii., 139. 
Map.) This dissertation, presented at the University of Bonn, consists of a short 
general historical, physical, and economic survey of New Zealand. Special mention 
may he made of the careful and systematic analysis of mineral and agricultural 
products, in which a full use is made of statistics. 

'Across Papua.’ By Colonel Kenneth Mackay. (London : Witherby. 1909. 
Pp. xvi., 192. Maps and Illustrations, 7s, 6d.) The author has not only crossed 
the British territory in New Guinea in its northerly part, but has coasted practically 
the whole of it, and visited the D’Entrecasteaux, Trobriand, and other islands. He 
was occupied on a Royal Commission, but this volume is of course an unofficial 
narrative. It is full of information about tbe natives and economic products of the 
territory. 

GENERAL. 

’Words and Places.’ By the Bev. T. Taylor; edited by the Rev. A. S. Palmer 
(London: Routledge. Pp. xxxvii., 426. ATops. 6s.) llie first edition of 
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this work appeared in 1864, when, as the present editor points out, the study or 
place-names was practically untouched. He has carefully annotated those of the 
author’s conclusionB which later research does not support. Numerous as these are, 
the book is a monument of such remarkable care and erudition, with its long list of 
authorities consulted and its full indices, that a new issue is very welcome. 

* Radioactivity and Geology.’ By l^of. J. Joly. (London : GonstablUi 1909. 
Pp. xiil, 287. Illustratiom. Is. 6d,) This book is a development out of the 
suggestion that Prof. Joly’s Presidential Address to Section G (Geology) of the 
British Association at Dublin last year should be rewritten in a more extended 
and less technical form.” A great deal more than mere rewriting, however, has been 
found desirable, and a good deal of addition has been made to the scope of the 
address. The geographical distribution of radium, so far as it has been investigated, 
is dealt with in considerable detail. 

^The Natural History of Igneous Rocks.* By Alfred Harker. (London: 
Methuen. 1909. Pp. xvi., 384. Diagrams. 12ii. 6ef.} In this comprehensive 
volume the geographical distribution of volcanic activity is of course dealt with. 
Some of the diagrams are sketch-maps, illustrating the distribution of igneous 
rocks and various volcanic phenomena. As blocks in the body of the text, they are 
l)articularly well printed. 

*The Autobiography of Nathaniel Southgate Shaler.’ (Boston: Houghton, 
Mifflin. 1909. Fp. ix., 481. Illustrations. 16fi. net.) This volume is divided 
l)etween Shaler’s autobiography and a memoir by his wife. His remarkable activity 
and versatility in geological and geographical writing may be judged from the lengthy 
list of his publications, and even this is stated to be incomplete. His career, also, 
was wonderfully varied and interesting. 

^Sorae Principles of Frontier Mountain Warfare,’ By Major W. D, Bird. 
(London: Rees. 1909. Pp. 41. Maps. Is.) A brief essay, based upon Indian 
experience. It contains a few text-maps to illustrate theoretical positions of troops. 

* Sailing Ships.* By E. Keble Ghatterton. (London : Sidgwick & Jackson. 
1909. Pp. xxi., 362. Plans and HI usirations. IGs.) This treatise on 'sailing 
vessols deals witli ** the story of their development from the earliest ^times to the 
present day.” It is a story \vell worth bringing within the compass of a convenient 
volume, and has clearly necessitated a great deal of research. Much space is 
devoted to ships of antiquity, and in more modem times warships, trading-vessels, 
and yachts all receive adequate treatment. The book is profusely and excellently 
illustrated. 

*The Races of Man and their Distribution.’ By A. G. Haddon, (London: 
Milner. [n.ef.] P. x., 120. Illustrations. Is.) This is a handy book of 
reference to the broad classification and distribution of the races of the world, well 
arranged and tabulated for case of reference, and carefully indexed. It is very 
well produced considering its extremely low price, and should meet with a demand. 

* Sport and Travel Papers.’ By H. Melladew. (London : Fisher Unwin. 1909. 
Pp. xii«, 336.) This volume, issued for private circulation, shows the author to 
have travelled very widely in the pursuit of sport: he provides sketches from 
many parts of Africa, the Americas, the far East, etc,, and. his sport has been of the 
most varied. 

* W. G. Lawes, of Savage Island and New Guinea.' By Rev. J. King. (London : 
Religious Tract Society. 1909. Pp. xxvi., 388. Illustrations. 6s.) This is a 
record of the life of one of the great missionaries of the Pacific, who died in 1907. 
The peaoefiil political settle ment of the territory of Papua owed much to him. 

< Anson’s Voyage Round the World, 1740-1744.’ Selections edited by 0. G. 
Gash* (London : Rivers. 1909. Pp. xv., 131. Map and Portrait Is. Sd. net.) 
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Thare is a clw, biief introduction on the life of Anson and some of his colleagues 
in this TolumCi and tbe selections from Bichard Walter’s narrative of the voyage 
are judiciously made. 


THE MONTHLY BECOBD« 

TEE IOOUTT, 

Commander Faary. — The Coundl of the Society bare decided to award 
to Oommander R. E. Peary a Special Gold Medal in recognition of his 
long-continued efforts in Arctic exploration, and especially on account 
of his last expedition, when he succeeded in reaching the North Pole in 
April, 1909. A silver replica of the Medal will be awarded to Captain 
Jiartlett, who acoompani^ Commander Peary to 88'' N. lat. 

SVBOPS. 

Bornholm.— A careful study of the morphology of the Danish idaud of 
Ilomholm has been made by Dr. G. Braun (XL Jahreaher, Oeog^ Gea, Orei/awaldf 
1908-09), partly on the hails of his own investigations on the spot, partly on that 
of the existing literature. He has also had the advantage of information com- 
municated by Dr. GrOnwall of the Danish Geological Survey, who is engaged 
in working up the material collected by that survey. Structurally, the bulk 
of the island is composed of pre-Cambrian granite, which occupies all its north- 
eastern part. A characteristic feature of this is the pronounced development 
of ravines running either north-east and south-west, or at right angles to that 
direction, as is shown by the courses of the principal rivers. Abutting against 
the granite on Ae south is a series of Falseozoic sandstones and schist, followed, 
after a considerable time-interval, by secondary deposits, chiefly along the south- 
west coast. Tertiary formations have not hitherto been observed. The whole 
forms a wom-down stump composed of an ancient land and a coastal plain of 
composite structiire, both placed by dislocations of the crust at about the same 
elevation, the rectangular form of the Island being apparently due to the same 
dislocations. In course of ages the island has been subject to considerable changes 
of level, which have in turn increased and reduced its area, the latest movement 
having been one of elevation. Morphologically, the distinction between the granite 
and the sedimentary formations is of secondary importance, the action of the ic^ 
sheet having smoothed over the surface of both to a large extent. The coastal plain 
formed during the course of the various vertical movements has been to a great 
extent destroyed, but its remnants form a morphological feature, distinct ^^rom 
the earlier land in its mode of origin, but presenting no very marked contrast in its 
surface features. The line of partition between the two is marked chiefly by the 
“ fall-line ** in the course of the southward-flowing streams, due to the devation 
of the land during the Ancylua epoch, which necessitated a deepening of their 
channels, with increased fall as they reached the coastal plain. The iMt section 
of the psper is concerned with the various forms of the coasts, in relation to the 
varying geological formaMons. 

Coblenx.and ite Sphere of Inflaeneo. — subject Is ably discusped by 
Dr, R, Martiny in Xbnehungtn zur deuiachen Lo/ndea- und Volkakunde (vol. 11 , 
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No. 6). Only two or three of the many interesting geographical items in this 
tbonghtful disc][uiBition be bore quoted. The cultural influence of a city 
hardly admits of deflnlte geographical delimitation. Its range is rather to be ^ 
likened to concentrio rings lessening in intensity from the centre outwards. It 
is tberefbre with an admitted element of arUtrariness that Coblenz’s cultural 
influence is limited to an area of some 2000 square miles— *a little short of that 
of the Gkivernment district of Wiesbaden and of the Bavarian Palatinate, and 
about one-hundredth of the German Empire. Enclosed as it is, however, by 
desolate highlands severing the districts gravitating culturally to Coblenz from the 
spheres of influence of the next influential towns, this region is so far geographically 
defined. Only in the valleys of the Bhine, Moselle, and Lahn do the cultural 
influences from Coblenz and those from other towns clash and mix. This region is 
the more attractive from the contrast it presents between the vintage of the valleys 
with its animated bustle, and the poor peasant life of the adjoining highlands— 
rising to nearly 2500 feet in the Hocheifel— with their heaths and forests. The 
Bhenish region generally boasts a more ancient culture than the rest of Germany. 
Down to the present it is distinguished by its material development and affluence, 
sensuous enjoyment, and business activity. Even in its little towns Bhineland 
is more urban than middle and east Germany. Through long civic progress its 
towns have accumulated comparatively large funds, with treasures of art, while 
the intercourse afibrded by their great river has developed in the burgher a special 
facility in business and affability in manner. Penetrating the country, the Bhenish 
town-life has turned the peasant into something of a suburban man, innocent of 
the prejudice against the townsmen cherished by the Bavarian peasant. The vine- 
dresser is half mechanic and a hard bargain-driver, converting his wine into cash. 
The law of inheritance assigns to all his children an equal share of his lands. The 
formation of the Bhenish type of life is attributed principally to the immediate 
contact with France of a land which, an old Keltic habitat, was the more suscep- 
tible to Keltic influences impregnated by Boman culture. Down into the late 
Middle Ages the left side of the Bhine maintained its cultural superiority. The 
vine culture of the upper Bhine plain is divided from the agriculture and industry 
of the lower plain, itself largely infused with town life, by the slate mountains. 
These latter are pierced by but a narrow strip of the Bhine valley, giving scope to 
the formation of no larger town than CSoblenz, with its 50,000 inhabitants. 

A Hew Houte acroM the Horthern Urah.— In a recent number of the 
Deutsche Oeogr. Blatter, of Bremen (vol. 82, part 3), Mr. A. Sibiriakoff calls attention 
to a route across the Urals, between the basins of the Ob and Pechora, which, he 
thinks, may in the future attain some importance as a trade route by which the 
products of Northern Siberia may reach Europe. It connects the navigable waters 
of the Sosva, a tributary of (he lower Ob, and of the Ilyob, a tributary of the upper 
Pechora, by moans of tributaries of these streams, which can be navigated by boats 
to within little more than 100 versts (66 miles) of each other. The land journey 
is thus shorter than that involved in the case of the frequented route between the 
Sygva and Pechora, and possesses the additional advantage of being free from the 
swampy ground which closes the older route during the summer months. In view 
of the fact that the navigation of the lower Pechora does not open till well on in 
July, Mr, Sibirakoff points out the advantages to be gained by the construction of 
a canal between the upper waters of the Pechora and the northern Dwina, which 
would give access to Archangel, a port already aooessible to navigation by early 
in May. The making of such a canal should be no very difficult matter, as the 
existing portage between the two basins is only 8 versts (5 miles) in length, while 
the ground is low and in part sandy. 
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AKA. 

TbA ApdMTOn Ptnlarala.— A Buarian corrospondeDt, Mr« P. Yolarotleb, 
writes from Baku Bome of the resoltsi as regards jdiysioal geography, of 

the recent topographical and geological surveys in the Apsheron peninsula and 
neighbouring parts of the south-eastern Caucasut, undertaken with a view to 
acquiring a more detailed knowledge of the petroleum-yielding area. Thqy 
present, he says, a typical picture in miniature of desert relief. The peninsula, 
though morphologically part of the Caucasus, possesses a climate similar to that 
of the Tran^daspion desert region— a high temperature, with evaporation in excess 
of precipitation. The signs of intensive aeolian activity are very marked, practically 
the whole relief, both in outline and in detail, being a result of Huch activity. The 
one exception is formed by the mud volcanoes, of which there are great numbers. 
The whole peninsula is without a stream or river system, and even the Sumgait, 
which forms its western boundary, dries up in summer. All the hollows are a 
result of wind action. Long deep valleys (true wadis) without any gathering ground 
for water are to be noticed, as well as broad lake-like depressions (ao-ealled khors), 
often entirely dry. The destraotive action of the wind makes itself visible chiefly 
along the lines of leas resistance, following the strike of the strata, and it is 
observable that all the forms of negative relief (wadis, denudation valleys, and 
khors) ooinoide in direction with the strike. A remarkable instance is the valley 
of Kirmaku, situated in the centre of the peninsula, and occupying the median 
lino of the *Balakhani anticline. The floor of the valley is entirely free from 
alluvium, and with its horizontal surface forms a huge unbroken trench. The clear- 
cut crests of the sandstone strata can be distinguished at a distance of some miles. 
A second example is the great valley of Yasamal, lying west of the city of Baku, 
it too possesses no ooUecting basin, and its floor is likewise free from alluvium ; 
but here we have an ancient wadi, and a thin layer of deposits with Cardium tdule 
is traceable here and there. The typical forms of desert relief are clearly seen 
in the new topographical sheets on the scale of 1 : 8400 and 1 : 21,000, brought 
out by the Geological Committee. The open nature of the country has permitted 
an exact deterofinatlon of the structural line.'), and the map brings out clearly the 
close dependence on these of the orographical features of the desert. The tertiary 
strata of which the peninsula is composed contain much gypsum and chloride of 
sodium, and fresh water is so scarce that Baku has to obtain its supply from a 
distance of 100 miles. Recent research has also thrown light on the oiigin of the 
extensive deposits of conglomerate which occupy the wide basin of the Kuba 
district (in the northern part of the Baku government), and attain a thickness 
of 1000 feet. The surface forms a plateau, disseoted by the existiog streams, 
bounded on the north-west and south-west by the massif of the Shah Dagb. 
These conglomerates are pronounced to be of fluvio-glacial origin. The Shah 
Dagh was an important centre of former glaciation (though at present only its 
summit is snow-clad), and the deep and narrow |J-s^ped valley of Shah Nabat 
is barred by enormous wall-like moraines. The huge boulder fields of Kuba must 
have been formed by the impetuous streams which desoended from the Shah Dagh. 

Pro£ Sapodmikoffs Lateet Journey in the Altai Bogion.— This energetic 
traveller last summer carried out a journey in the Mongolian Altai, by whioh 
he has considerably added to the knowledge gained during his earlier journeys 
{Petemanns 1909, p. 372). The first part of the journey was 

devoted to the examination of the snow-covered group of Tabin-bogdo^ near the 
point of junction of the Russian with the Mongolian AltaL At the sources of 
the Kanas, belonging to the basin of the Black Irtish, an important group of 
snowy peaks and glaciers was discovered, thM being the only glaciefs of the 
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southern aide of the range. From Robdo other explorations were carried out, on 
the one hand of the White and Black Eobdo rivers and the glaciers obnneoted 
with them, and on the other of the Dain-gol and of the snow-clad group of Mustau 
to the south of it Eventually the professor crossed the Tannu-ola to the upper 
course of the Kemohik, and thence returned to Tomsk across the western part of 
the Saian range. ^ Traces of former glaciation were here observed, but the still 
glaciated groups lay mostly off the route followed. 

Tha Port of Dairen (Dalny).— As one of the main ports of entry into Man- 
churia, Dairen possesses a particular interest, and the question of its economic 
devdopment since the Russo-Japanese war is of much importance. A recently 
issued Donsular Report (No. 4372, Annual Series), dealing with the year 1908, 
permits an estimate of the present position of the port as regards trade and 
industries. The Oonsular district of Dairen, comprising the Ewantung leased 
territory, has an area of 1220 square miles and a population at the end of 1908 of 
427,117 (a considerable fdvance over that in 1907), of whom 29,773 were Japanese. 
Of the four principal towns, Dairen and its suburb Shaokangtzu accounted for over 
41,000, while Port Arthur contained only 13,015. The harbour works at Dairen 
are still unfinished, and daring the rush of the winter season the wharf accommoda- 
tion falls far short of the needs of the port. An exact estimate of the state of trade 
is difficult to arrive at, but it may be stated in general terms that the import trade 
is satisfactory, and- the export trade distinctly good. The total showed an advance 
of over 60 per cent, over that of 1907, Japan taking roughly taro-thirds of both 
imports and exports, for, apart from irregular boats running to Chinese ports, the 
only means of communication was with that country. Bo far as imports are coc- 
cerned, Newchwang still bolds the premier place in Manchuria. By far the most 
* important exports from Dairen are beans and bean-cake (the latter used as a fertiliser), 
the total production of beans having risen from 580,000 tons in 1907 to 830, OOp 
tons in 1908, in which year the beginning was made of a trade with the United 
Kingdom and F.urope. But while there remains a certain area of new land 
for bean cultivation, it is improbable that the trade will go on iuofeasing inde- 
finitely. It is thought that a prosperous future is in store for the manufacture of 
bean-cake and bean-oil, and, among other possible industries, the production of 
wild silk (the defects of which may, it is thought, be removed by a newly discovered 
])roce88), and the manufacture of soap (from bean-oil), glass, and paper, are 
montiouod. 

AIRIOA. 

M. Oentil in Wostern Koroooo. — The French scientific traveller, M. Gentil, 
continued his investigations in Morocco during 1909, and in a communication 
to the Pans Geographical Society (Xa Qeographie, vol. 80, p. 325) sums up the 
general results of an interesting journey from Casablanca through the country 
of the Zaer tribesmen to Rabat, and thence inland to Fez, the earlier section being 
through country practically unexplored. M. Gentirs competence as a geologist 
enables him to shed a valuable light on the physical relations of the re^on visited. 
The Zaer (whose territory lies north of that of the Bbawia) comprise two main 
divisions — ^the Mzara and Gefiani, and as they are at feud with each other the 
travdler was able to traverse the district of the latter only, to whom he had 
obtained recommendations. The area occupied by the Mzara is a continuation 
of the littoral zone of the Shawia, and contains the same fertile areas ('^tirs**) 
formed by the decaldfication, under a moist climate, of the Pliocene limestones 
of this tract. The country of the Gefiani is more broken, and consists of primary 
formations similar to those of the mountainous part of the Shawia country. It 
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is ooonpied by forests sad psstursges, both the oork oak and the Thuya being 
abundant The pastnrdands are mainly granitic, with the typical dharactecs 
of such a rogloiL If. Oentil pushed inland to the upper yalley of the Wad Gru, 
bordered by a chain whioh seems to belong to the Middle Atlas. On the way from 
Rabat to Fes the txayeller Jonmeys on the platform of West Morocco as far as 
the Sebu, and the same platform seems to extend north-east, separating the RtS 
from the Middle Atlas. In this part of the country the ** black lands ^ of further 
south giye place to less fertile ** red lands,” whioh support a less profuse yegetotion. 
The alluvial plain of the 8ehu incudes, however, some fertile tracts, but of different 
character and of more local ooouirence than in the coastal sone further south, 

K. ViUatte in the Sabara.— We leam from La OSoyrap/Ue (vol. 90, p. 318) 
that M. Yillatte, whose early surveys in the Central Sahara are known to our readers 
(cf. Jowmalf voL 97, p, 87), returned to Wargla last Deoemher after completing 
a new mission, lasting over a year, to that region. The traveller had carried out 
a number of astronomical and magnetic observations in the Centrsl Sahara and 
Northern Sudan, thereby supplying valuable data for the exact mapping of this 
part of Africa. 

The Paoiilcation of ][auritania.^The military column under Colonel 
Gouraud, to which was entrusted the establishment of French authority over the 
tribes of the Western Sahara north of the Senegal (cf. Journal^ vol. iM, p. 456), 
completed its work in October last, having dispers^ the insurgents by a movement 
towards the Ijll region, and paved the way for the introduction of a fixed adminis- 
tration suited to the special needs of the country. According to a note in La 
GSographie (vol. 90, p. 327), Colonel Gouraud has constructed a map of the whole 
region traversed. 

The Higeria-Kamonin Boundary.— The work of the British and German 
Commission for the survey of this boundary between the Gross river and Tola 
was completed during 1909, and some account of it is given by Captain von 
vStepbani, the head of the German party, in the Deutsches KolonicUblatt for 
December 15 last. It was agreed that the two parties should carry out the 
triangulation in^ppendently on the territory of their respective nations, the two 
nets running therefore roughly parallel to each other, though sometimes over- 
lapping, and linked together at various points. The various means of control 
afforded showed a most satisfactory agreement between the results of the parties, 
and the astronomical determinations also agreed well with the geodetic work; 
while the junction with the Cross river — ^Rio del Rey section of the boundary, laid 
down in 1905, was likewise surprisingly good. The new work has also proved 
the correctness of the determination of the longitude of Tola made in 1908. The 
labours of the commission were of the most arduous character on account both 
of the nature of the country and of the climatic conditions, and the health of the 
members suffered considerably. The escarpments of the tableland of north-west 
Ramerun extend up to the boundary, and the nearly vertical cliffs could only be 
climbed with difficulty. The line runs through a country inhabited by a complex 
of tribes speaking different languages, and intercourse with them was no easy 
matter. But by the exorcise of care and tact friendly n*latioo8 were on the whole 
maintained. 

The Diamond Fielda of German South -Weet Africa.— Little precise 
information regarding the newly discovered diamond fields of German South-West 
Africa has hitherto been available. A oonclso summary of the histo^ of the 
discovery and the present state of knowledge concerning the mode of occurrence 
of the diamonds, contributed to the DeuUches KokniaXbkUt for November 15, 
1909, is therefore of much interest The author is Dr. Paul Range, whose official 
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podtion is gedogist to the goremment of the colony entitles him to disonss the 
subject with full knowledge. The first discovery, made in April, 1908,. in the 
neighbourhood of Liiderftsbucht, was entirely due to chance, some stones whieh 
proved to be diamonds being picked up by a Cape boy, through whom they came 
into the^hands of a German railway ofScial. The most remarkable drcumstanoe 
is that, during the construction of the Llideritzbucht railway and the military 
operati^ against the Hottentots, thousands had passed over the ground on which 
the diamonds were lying, and some amount of prospecting for ore had been carried 
oat in the district without revealing the presence of the stones. An important 
section of the paper is that in which the geological aspects of the question are 
discussed. The diamonds hitherto found all occur in secondary deposits, every 
attempt to discover their primary resting-place having proved fruitless. A marked 
feature is the parallelism of the diamond-bearing deposits with the coast-line, 
the area occupied by them lying throughout on the seaward side of the sand-dune 
belt, but extending north and south over a distance of 180 miles. The stones have 
been found at various altitudes up to about 600 feet. Two theories have been tenta- 
tively put forward to account for their occurrence in their present positions. Mr. 
H. Merensky considers that a series of cretaceous strata have been disintegrated, 
largely by wind action, leaving the diamonds and the associated pebbles as a small 
residuum of the original mass. On the other hand, Mr. H. Lots points to the 
constant association of the diamonds with small banded agates, commonly oast 
up by the sea along this stretch of coast, and he suggests that both have been 
brought down from the basin of the Vaal by the Orange river. Dr. Range does 
not agree entirely with either of these views. He points out that no Kimberlite 
or other eruptive rock, such as might have formed the matrix for the diamonds, is 
known to exist in the region, and that the sea must almost certainly have been 
the means of transport to the present localities. But it does not appear that agates 
similar to those found on the south-west coast occur on the Vaal river ; while, hadk 
the diamonds been derived from the latter locality, there would surely have been 
some trace of them along the course of the Orange river. He thinju that the 
diamonds were derived from the denudation of formations originally existing along 
the coast (probably west of its present position), and since covered by the sea. 
Since their discovery the monthly yield of the diamond fields has steadily risen, 
and during the first half of 1909 reached a total of 200,000 carats. Dr. Range 
considers that the results have exceeded expectation, and that the fields will 
support a prosperous industry for a number of years. 

AXZBIOA. 

SwiM Boientifle Expedition to Colombia. — We are informed that a scientific 
expedition to Colombia is being organized at Neuchdtel, under the auspices of the 
Socidi4 Helv^tique des Sciences Naturelles, the leader being Dr. 0. Fuhrmann, 
professor of zoology at Neucbdtel University. It is hoped that a start will be made 
In July next, and the main objects kept in view will be the study of the fauna of 
the lakes and rivers of Central Colombia, as well as the parasitic flora, but geological 
and geographical observations are also contemplated. Dr. Fuhrmann will be accom- 
panied, as botanist, by Dr. Mayor, of NeuchftteL The Magdalena will be ascended 
from Baranquilla to Puerto Berrio, whence the party will proceed to Medellin. 
From this and other centres excursions will be made to various parts of the central 
Cordillera and the region of the Oauca, the travellers afterwards turning their 
attention to the Paramoe of the eastern Cordillera, and making excursions in various 
directions from Bogotd. Halts will also be made later at Honda and Puerto Berrio, 
during the return journey to the coast. 



tHS UONTHLT BJSOORD. 19d 

HMfht of Kooilt HoMOOnui.— Mrs. BuUock Workmul sends the fbUowing 
oomtOunloatioa : **In July last Mrs. F. Bullock Workman sent a party of expert 
engineeiii under direction of the Sooidld Oendrale d’Btudes et de Traveux Topo* 
^phiques of Farisy to Peru to make a reliable triangulation of the height of the 
two peaks of Mount Huascaran. The head of the mission, M. de specially 

chosen for the work by Messrs. Fr. Schrader and Henri Yallot, has returned, and 
rendered his preUminary report to Mrs. Bollock Workman, which is as follows : 

* The altitude of the north summit of Huascaran, claimed to have been climbed 
by Miss Peck, of n.8.A., and estimated by her at 24,000 feet, was found to bo 
21,812 feet IDie height of the south summit works out at 22,187 feet* * The final 
calculations, which are now being gone over by M. Vallot for verification, may show 
a variation of a few feet The full report of the results will be submitted later.*’ 

Stendard Time for 0bile.-<-It is annonnoed that Chile has now followed the 
example lately set by Peru (Journal^ voL 22, p. 633), and has adopted, as standard 
time for the whole Bepublic, that of the 75th meridian west of Greenwich, or five 
hours later than Greenwich time. This has everything in its favour from the point 
of view of practical convenience, as, besides agreeing with the time of Chile’s 
northern neighbour, it is also the time of the eastern United States. It so happens, 
however, that the 76th meridian passes almost entirely outside Chilean territory, 
the only parts intersected by it being the peninsula of Taytao and some of the 
islands lying off the much-disseoted southern portion of the ooast-line. 

AVBTBALABIA AHB PACZf 10 XSLAmM. 

The Konntnin Flora of F^i is described by Miss L. 8. Gibbs in the Journal 
y *he Linnean Society (Botany), vol. 30, Nos. 270 and 271, on the basis of collec- 
tions made by her in 1907 during a residence at the Government station of 
Nadarivatu, in the north of Yiti Levu, not far from the culminating point of the 
island. The author begins with a general sketch of the physical features of the 
island, and printa the rainfall observations made by Mr. Joske at Nadarivatu 
during the years 1901*7. This shows a large variation from year to year, the 
total fall reachidi; 163*32 inches in 1901, but only 66*38 in 1903. There is a well- 
marked dry season lasting from July to October. Climatioally, the island may be 
divided into two main divisions — the windward or south-east portion, inducBog 
the greater part of the area, with a heavy rainfall and vegetation of tropical 
luxuriance ; and the leeward or north-west side, a narrow belt screened by the 
mountains from the moisture-bearing south-east trade. By collecting only in the 
higher grounds, Miss Gibbs was able to eliminate the widely distributed ludo- 
Malayan littoral flora and the ** ethno-botanlcal ** element, both" widely distributed. 
'I'hc large number (40) of new species met with in one locality shows that our 
knowledge of the flora is still too imperfect to admit of definite conclusions as to 
its relationships, but the collection confirms its Indo-Malayan character (the com- 
paratively low altitude reatricting it in the main to forest types), whilst also 
einphaaizing its relationships to the islands to the east — Samoa and Tonga, and to 
a less extent Tahiti. The relation of the flora to the topographical character of 
the various islands of this part of the Pacific is very marked. Thus the magnificent 
conifers, of Fiji are absent from the smaller and leaa mountainous Samoa group, 
while the flat coral islands of the Tonga group are largely cultivated, Eua only, 
with its volcanic soil and heavy rainfall, approximating to Fiji in its flora. In 


* Mr. 0. R. Eiiook, in his book on Peru, gives the height as trigonemetiioally fixed 

22,180 feet, a close approximation to the above figure. 
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between the ielandei wind has played an important part^ but the 
agenpy dt men has been more powerfully operative than has been generally 
repogaiaed* In Fiji alien weeda are legioui and if no official bar ie placed on ihreet 
destructioii| it bids fair to rival New Z^aod in heterogeneous flora and sterile 
weetee* Among the new records from Fiji are Mdicytus ramifiorw^ widely spread 
in New Zealand, and also known from the Sermadeos, Norfolk island^ and l^onga; 
Ojprioiwlm gUtbraia, previously known only from Tahiti ; Fodocarpua eXcdtUf one 
of the most impoitant forest trees about Nadarivatu, known previously from 
Bastern Australia and New Caledonia; as well as forms belonging to the Indo- 
Melayan dement. Among the new species is the handsome forest tree Slmooarpua 
KambL 

Prof. E. EeuhEuis in German New Gainea.^Prof. Neuhauss has com- 
municated to the Berlin Geographical Society, of which he is a member, a short 
account of journeys carried out by him in 1008 and 1909, in German New Gumea, 
chiefly in the region of Huon gulf and tbo peninsula bounding it on the north. 
From Finsch haven, in company with Herr Eeyrser, a missionary, he went inland 
some 40 miles through a wild and rough mountain region traversed only by the 
hardly distinguishable paths of the natives, habitations of whom were found to an 
elevation of 4600 feet, the interior being much better peopled than has been 
supposed. The traveller collected material for an accurate map of Kai-land, tbo 
peninsula north of lliion gulf. In May and June, 1909, he ascended the Markham 
to a higher point than had previously been reached, finding it a wdl-defined stream, 
several hundred yards broad, aud navigable for native canoes at least 60 miles from 
its mouth. At the time of writing the traveller was near the Dutch boundary, 
where he observed the effects of an earthquake that took place in 1907. For 
several miles the coast sank a considerable number of feet, palm trees and native 
dwellings being now covered by the sea. 

Monument to Bougainville at Tahiti.— On July 14, 1909, a monument to 
the great French navigator was inaugurated, with appropriate formalities, at Papeete, 
on the island of Tahiu, which island he visited only a few months after its dis- 
covery by the English navigator Wallis. The proposal for the erection, of the 
monument emanated from a French colonial official, a memlier of the Paris 
Geographical Society, by which body it was taken up with enthusiasm. The bust 
erected at Papeete was in part a copy of that in the possession of the Paris Society, 
but portraits preserved in the navigator’s family were also utilized by the sculptor. 
The scheme received the support of the French Guvernment as well as of the 
inunicii)ality of Papeete, and the ceremony of inauguration was opened by a speech 
by M. FrBD^''oiB, Governor of French Oceania. Two French and two British war- 
ships wore present on the occasion. 

FOLAfi BSGIONS. 

Peery and Cook. — in summarizing the North Polar narratives of Oommander 
Peary and Dr. Cook in the October number of the Journal (vol. 84, p. 438), we 
expmssly reserved all commeut till fuller information should become available, 
adding tliat the final decision with respect to the claims of both explorers must 
await the examination of their bcientific observations. Commander Peary, imme- 
diately after his return, submitted all his records for examination to the National 
Geographic Society of Washington, and the report of its sub-oommittee, the names 
of whose members speak for their competence, was published in the last number of 
the JcuTwJ, It is with pleasure that we are able to announoe that Commander 
Peary will lecture on his expedition at a special meeting of the Society to be held 
in the Eoyal Albert Hall on May 4, On Dr. Cook’s arrival in Copenhagen, he 
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aonouooed tlitt he had been obliged to leaye his ongSnal records at Btah in <diaTge 
of a fellow^oDtryman, Mr. Harry Whitney, who had been on a i^rtiBg trip to 
GresDlaDd, but he promised at the earliest possible moment to submit to the 
UniTersity of Copenhagen a report which would fhlly substaniiaie hia elaim. 
After a delay of over two months, Dr. Cook despatched his pramlsed report to the 
UniTersity of Copenhagen, and on Deoember 21 the UniTersity Coundl announced 
the result of the examination of the report by t|ie special committee appointed for 
the purpose. The copy of Dr. Cook*s notebooks which bad been sent to the 
UniTersity contained no astronomioal* records, but only results^ and the committee 
stated that there were no elucidatory statements which m^^ haTe rendered it 
probable that astronomical obserrations had really been taken. Nor were any 
practical details of the journey supplied such as would enable the oommittee to 
form an opinion relatiTe to Dr. Cook’s claim. The committee therefore oonsidered 
that from the material submitted no proof could be adduced that Dr. Cook had 
reached the North Pole. Early in January it was reported that Dr. Cook's original 
notebooks bad arriTed in Copenhagen. On January 19, the Council declared that 
these notebooks were, in all essential particolare, identical with the copy on which 
the UniTersity based their Judgment in the first instance. They find that the 
eTidence submitted oontaiDS not the lightest proof that Dr. Cook reached the 
North Pole, nor, they state, is there any decisiTe proof to the contrary. The Uni- 
versity, therefore, intends to take no steps at present uith regard to the Honorary 
Degree conferred on Dr. Cook. A committee of the Explorers' Club, New York, 
appointed to examine Dr. Cook's Claim to haTe ascended Mount McKinley in 1906, 
has drawn up a report unfsTourable to the claim. 

Amundiun'a Horth Polar ExpeditLon. — It is stated iu Petenmnns MitteiU 
tingen that Captain Amundsen has modified his plans to the extent of postponing 
Ins departure from Norway till June of this year, and his final passage of Bering 
Strait till August, 1911, deToting most of the interrening period to oceano- 
graphical research in the South Atlantic during the outward Toyage. He also pro- 
poses to carry out extensive inTestigations of the upper atmosphere during the drift 
across the Polar Imsin. 

Oovemment Qrant to Captain Boott— It is with great pleasure that we 
announce that Captain Scott has recelTed a letter from the Treasury informing 
him that Parliament will be asked next session to Tote a grant of £20,000 towards 
the cost of the South Polar Expedition which he is now engaged in organizing. In 
announcing his plans last autumn, Captain Scott estimated that their realization 
would iuTolTe a total expenditure of £40,000. Towards this amount there has 
now been subscribed and promised a sum of £31,000, including the GKiTemment 
grant. It will thus be seen that a sum of £9000 is still required to make up the 
minimum estimated cost of the expedition. No doubt as plans deTelop and work 
expands, Captain Scott will find that £40,000 is all too small a sum to meet his 
requirements. It is highly desirable that at least that amount should be subscribed 
in this country, leaTing any grants which may come from the Australian and New 
Zealand GoTemments, in pursuance of the policy of generous assistance which has 
been followed by those countries in conneotion with tha Discovery and Nimrod 
expeditions, to meet the excess of actual OTer estimated expenditure winch is 
practically inoTltable in such cases. It has been definitely decided to make Christ- 
church, New 2iealand, the base of the expedition's operations. 

XATHBKATIOAL AND PSYfilOAl GXOaBAPST. 

Valley Tracks and Vegetation.— The aboTe is the title of an article by 
Nr. G. F. Soott Elliot in the ^ttish Geographical Magaieine for August, 1909. 
No. II.— February, 1910.] p 
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with an tfie formation of new land in river valleys and its 
flxAttim the agency of eolonising plants. In the first plao^ iSbM ailt and 

egtid hnoigllit doWnhy fivers in the early ** torrential” part of their coatee throngh 
modland or peaty (moorland) regionB is of a very mixed ohaiaoter» and is often of 
gnat iMUilri^ valae--a fact made nae of in Italy^ where care is taken to deposit 
tile ODt of monntain streams on prepared sarfacee to improve the character of the 
eolL If a river is selected and followed downstnam^ it is found that the width of 
the Talley flats and the height of its banks gradually increase. The first stage in 
the formation of a river flat seems to be due to some rook*banrier downstream 
damndng up the ri?er when in flood, or, at any rate, interfering with the free passage 
of the flood-water. On the flooded lands beside] the river, the water, being brought 
to nit» deposits its floating material, giving rise in summer to a rich growth of 
vegetation, which, by the following winter floods, is again covered with fine mud 
and eand. In this way a young holm, which may be covered by nothing but 
marsh and rush vegetation, will gradually develop into a hay meadow. It is, how- 
ever, towards the river-mQuth that the most important processes of land-fonnation 
are being actively carried on. When the silt-laden chocolate- or coffee-coloured 
water, passing straight down into the estuary, meets the constantly changing 
currents of the sea-water, its flow is checked, and as a consequence sand, and then 
mud, sinks and accumulates in an intricate series of submerged banks. In the 
Solway estuary the proooas is complicated by strong and irregular oummts, and 
colonization by plants is rendered very difficult by the well-known *'bore,” or tidal 
wave. At conriderable depths below high-water mark a certain amount of fixation 
may be effected by the Zosters banks, but from the shore the first visible sign of 
plant colonization is a faint greenish tinge, which can be easily perceived on the 
mud-banks exposed at low tide, and which is found to be due to the occupation of 
the banks by scattered plants of Sdlicomia herhacea, and green algie like Entero- 
morphas. The top of these mud-banks may be readily colonized by a fairly dense 
population of Salicomia, which will, especially when assisted by a layer of gelatinous 
and coherent algss, finally fix the banks. Should this Balicomia settlement connect 
with the shore, it will be invaded by the trailing runners of ^he gnuA CRyctria 
mariitmo, and the whole combination then forms an efficient sieve to retain all 
flotsam and silt. Then follow the beautiful silvery pink sheets of Armeria, and 
the associated plants like Tnglochin, Plantago maritimay and Aster Tripolium. The 
Armeria flats, which are numerous in the Solway, afford valuable pasture for cattle 
and sbeep, whose manure greatly improves the soil ; and by the time they are firmly 
consolidated and above ordinary high tides, the Armeria plants become suppressed 
by rushes, sedges, grasses, and clovers, the land also becoming embanked and 
enclosed. The acquisition of new land by the Solway plants seem to be hindered 
by numerous irregular rivulets of fresh water, which greatly interfere with the 
growth of the Armeria flats. 


OBITUARY. 

H.M. King Leopold of Belgium. 

By the death of H.M. Leopold II., King of the Belgiana, the Society losea one 
of the small company of its honorary members. TTlng Leopold was elected an 
honorary member in Hay, 1866, shortly before his accession to the throne. As 
Duke of Brabant he bad displayed considerable love of travel, and carried out 
moro than one extended tour in the Near and Far East. There ia reason to believe 
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thftt ftt ihk time he had thoughte of eealdiig to estaUidi a Belgian oolo&y fai the 
Eastern Axddpdago. Hk aooestion to the tiUKme at the end of 1866, at tiie age 
of Hdt^yrntB, gate him other things to think of; but in the middle serentiee, 
when the JoornsTs of LiTingetone and Stanley had aroused the interest of the 
oiTUieed world in the opening up of Oentral Africa to a pitch of unparalleled 
enthusiasm, King Leopold took the lead in organizing what at first assumed the 
charaoter of an international oampaign Ibr the eaploration of the Dark Oontinent. 
In 1676 there was held at Brussels, jon his invitatkm, an intematioiial eonfoenoe, 
attended by, among others. Sir Bartle Frere, Sir Henry BawUneon, Sir (then Hr.) 
William Hackhmon, Coramaiider Cameron, Baron ton Itiehiheto, Dr. Naohtiga], 
Dr. Schweinfiirth, Herr BiCfiilfs,M. d*Abbadie, and M. Henri Dufsyrisr. The result 
was the formation of the International AfUoan Assootatioa, founded for the 
exploration and oiTiliaation of Oentral AiUoa. The delsgstes to the eonferenoe 
were not representatire of thtir Qoremments, and the Assodation soOn lost its 
international bharioter. National committees were to hare been appointed, and 
in some oountries were appointed, to work in oonjunetion with the Association; 
but in England the Oonncil of the Royal Geographical Society, which was inirited 
to form the British committee, felt unable to take part in an enterprise of which 
the deyslopnients could not be foreseen, and instead the Royal Geographical Society 
started its African Exploration Fund for the despateh of independent British 
expeditions to Africa. The International Association sent out one or two expedi- 
tions, which were mainly Belgian in character, for the exploration of the interior 
from the east coast, but without much result. The return of Stanley in 1877, after 
his great Journey across the continent, in which he descended the Congo river, 
gave a new tnm to King Leopold’s African ambitions. A Comitd des £tudea 
ihi Haut Congo, the forerunner of the International Association of the Congo, was 
iormed, and in 1879 an expedition was despatched under Stanley, who, after some 
preliminary work on the east coast, entered the mouth of the Congo, and proceeded 
upstream, establishing stations and entering into treaties with the native chiefs. 
From these beginnings, which marked the commencement of the modem partition 
of Africa, sprang the Congo Free State with King Leopold as independent aovepeign. 
Into the subsequent history of the Congo Free State, until ite annexation by 
Belgium ae a Belgian colony in the autumn of 1908, this ie not the place to enter. 
One result of King Leopold’s death is the reversion to the Anglo-Eg 3 rptian Sndan 
of the Lado Enclave, the strip of territory along the left bank of the upper Nile 
north of Lake Albert, which was held on lease by King Leopold under agreements 
with the British Government of May, 1894, and May, 1906. 


Colonel Ooorge Earl Churoli. 

We regret to announce the death of Colonel George Earl Church, one of the 
foremost authorities on the history and geography of South America, and for some 
years a member of the Council and Yice-President of the Royal Geographical 
Society, Colonel Church was bom on December 7, 1885, at New Bedford, 
Massachusetts, and to the end of bis life remained a citizen of the United States* 
llo was the first and only Fellow of the Society not a British subject to be elected 
a member of the Council. On his father’s side, he was directly descended from 
lUchard Church, who settled in Massachusetts in 1682, and on his motheFs side 
uot only traced his descent from a daughter of Edward Winslow, who sailed in the 
Mayflimer and was three times governor of the New Plymouth Colony, bat was 
connected with the Pease family of Yorkriiire. He was educated as a civil engineer, 
i^nd, after being engaged on various publio works, including the Hoosac tunnel, 
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oliM&6d Ml ippobiimoiit undet the Argentine Gtovernnient in 1658 m a meubir of 
a ioie&tiflo for the exploration of the eouth- western fiontier of AxjgttitiiUL 

The coBUnlidont which eoreied a distance of 7000 miles in nine mooths^ had many 
adventures with the Indians, and on one occasion it was reported in fioenoi ' 
Airee that Hr* Church had been captured and burned to death* Afterwaida he 
was first In the survey and then in the construction of the Qreat NorUiem 

ra&way of Buenos Aires, until, on the outbreak of the Civil War In the United 
States, he left the Argentine ^public to serve as a volunteer under the Federal 
Govemxnent. During the war he rose to the rank of colonel, and after its close 
was appointed special war correspondent of the New York Herald to visit Mexico, 
then in the throes of revolution against the Emperor Maximilian. Colonel Church 
has already published ‘ A Historical Review of Mexico and its Revolutions.’ On 
his new mission, which had been arranged with the approval of the United States 
Government, he attached himself to the army of President Juarez, and ^red the 
fortunes of the republican forces till the capture of Maximilian in 1867, experiencing 
many adventures, in some of which he barely escaped with his life. 

After serving for a short while on ihfi editorial staff of the New York Herald^ 
Colonel Church was invited, on behalf of the Bolivian Government, to engage in 
the task of opening up Bolivia to trade by way of the river Amazon and its 
tributaries. Having once undertaken this task, Colonel Church threw himself 
into its accomidishmeDt with characteristic energy, making frequent visits to 
Bolivia and the adjacent republics, and traversing long stretches of the remote 
interior. He obtained from Brazil a concession to construct a railway to avoid the 
falls of the Madeira river, and succeeded in enlisting considerable support for the 
project in this country. But the concession and the companies which were formed 
in connection with it became the subject of protracted legal proceedings, and 
eventually the enterprise had to be abandoned. For more than ten years Colonel 
Church’s energies had been devoted to these attempts to promote the development 
of Bolivia’s resources from the side of Brazil, and his acquaintance with Sooth 
America was remarkably varied and extended. In 1880 he was appointed United 
States Commissioner to report on the afiiurs of Ecuador, and air the saihe time was 
entiusted by the English bondholders with the task of readjusting the foreign debt 
of that country. Making his headquarters at Quito, he carried out some interesting 
journeys in the direction of the Colombian frontier. 

On the completion of this mission, Colonel Church took up his residence in 
London, which remained his home down to the time of his death. He was 
connected with various important railway undertakings both in North and South 
America, which continued to take him abroad from time to time. But he also 
devoted much time and attention to the affairs of the Royal Geograpbioal Society 
and kindred scientific bodies. He had joined the Society in 1872, and was elected 
to the Council in 1898, holding ofiice till 1901. In 1902 he was elected a Vice* 
Prerident of the Society, and served in that capacity for five years, afterwards 
remaining a member of the Council till May, 1909. Colonel Church was a frequent 
contributor to the Jowrml^ among his more important contributions being papers 
on “South America: An Outline of its Physical Geography** (vol. 17, p. 333); 
“Inter-Oceanic Communication on the Western Continent*’ (voL 19, p. 313) ; and 
“The Acre Territory and the Caoutchouc Region of South-West Amazonia” 
(voL 98 , p. 596). The first-named paper was read in abstract at an evening meeting 
of the Society on February 25, 1901, and was intended to be the preliminary 
chapter of a great work on South America, which unhappily was never completed. 
In 1898 Colonel Church was President of the Geographical Section of the British 
Association at its Bristol meeting, and took as the subject of his presidential 
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addrM% ^Argentine Geogntphy and the Ancient Pampean Sea.’* The addrecst 
which wai both illumlnatiiig and auggeative, and revealed a wide range of know- 
ledge^ waa afterwarda reprinted in the Jourtidl (voL 386). Oolonel Ohuroh’a 
interest in the history of travel» as wdl as in modem enterprise, was shown by his 
presenoe on the Ooimoil of the Hakluyt Booiety. He was also a Fellow of the 
Bqyal Historical Sooiety, and a member of the Boyal Anthropological Institute. 
His death, after a long and painful illness, ooouxred on January 4. 


Prof: Henry Hillyor Giglioll. 

The death ocourred at Florence on December 16 of Prof. Henry Hillyer Giglloli, 
Director of the Boyal Muaeuin of Natural History in that dty, and an honorary 
oorresponding member of the Boyal Geographical Sooiety. The aon of a political 
refugee from Italy, who took up his residence in Edinburgh and there married a 
Scottish lady, Henry Glglioli was bom inl843. In later yearshis father leturaed to 
Italy, taking bis family with him, but at the age of seventeen young Enrico was 
sent back to London by the Italian Government to study aoology, and at Huxleir’e 
lectures and the meetings of the Zoological Society he became acquainted with 
most of the leading English naturalists, with some of whom he maintained a life- 
long friendship. On his return to Italy, he was appointed assistant naturalist on 
the Magenta^ a vessel of the Italian navy, commissioned by the Italian Government 
for a voyage of scientific exploration. Hetuming from this Voyage, the young 
naturalist was appointed Professor of Zoology at Florence with charge of the Boyal 
Natural History Museum. From then unUl the time of his death his reputation 
grew, until be came to be recognized as one of the leading zoologists in Europe. 
In portioular he was an expert ornithologist. He was also much interested in 
ethnology, and formed a valuable private ethnological collection. From time to 
time be engaged in research expeditions, especially for the study of the Mediter- 
ranean sea and the Italian lakes. As the representative of the Italian Government 
and Italian scientific societies, he attended a large number of international con- 
gresses in various* parts of the world. He was elected an honorary corresponding 
member of the Boyal Geographical Sooiety in 1876, 


Lteut-Colonel A. E. G. WathsTiton, C.H.O. 

By the death of Colonel Watherston the Sooiety loses an able and acoomplibhed 
Fellow, and the public service a singularly competent officer. Colonel Watherston 
obtained a oommission in the Boyal Engineers in February, 1887, and after spend- 
ing some years on regimental duty was appointed an instructor in surveying at the 
School of Military Engineering. In 1898 he was made assistant commissioner on 
the Anglo-Portuguese Boundary Commission in South-East Africa. He was next 
appointed British commissioner for the delimitation of part of the boundary betwten 
French territory and the Gbld Coast. In July, 1901, he was given the post of 
Director of Surveys of the Gold Coast, and for the next four years the work of 
mappiog the colony, especially in the matter of defining the oonoessionB of the 
various gold-mining oompanies, diowed his great business capacity. During this 
period, also, he carried cut the duty of Chief Boundary Commissioner for the Gold 
Coast-Ivory Coast firontier. 

In April, 1906, he was appointed Chief Commissioner of the Northern Territories 
of the Gold Coast. He threw himself heart and soul into the work of governing 
this great block of country, and was an ideal chief commissioner. He did not, 
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htnrervi Mipe tin penalty of a long residonoe in a newly administered^ remotoi 
and unMUky tegkm. He snffered several times from Uaok-water fever, Imt with 
dhariotttditte pluok he kept to bis work. 

The Smplre owes much to poneer explorers and administraton of Oolonel 
WathSKSbn's type. Too often, it is to be feared, officials at home treat the risks 
ineomd by sudi men as a matter of course. Too often men of courageous and 
sdf-'rellsnt temper^ who have incurred such risks, and have suffered from tropical 
iUnessss^ overestimate their powers of resistance. 

To the grief of til those Fellows of our Society who knew him, Oolonel 
Watherston died of fever at Tamale, in the Northern Territories of the Gk)ld Ooast, 
on December 12, 1909. 0. F. 0. 


MEETINGS OF THE ROYAL GEOGRAPHICAL SOCIETY, 
SESSION 1008-1909. 

l^ESBAKOH DEPAllTMENT. 

December 16, 1009. — Dr. A. Stbahan in tho Obair. 

“ Changes in the Channel of tho Trent.” By Bernard Smith. 

" Glaciation in New Zealand.” By A. E. Kitson and E. 0. Thiele. 


Christmas Lecture, Monday, January 3, 1910.—'' Travels in Bird-Land.*’ 
By Bichard Kearton. 

Christmas Lecture, Friday, January 7, 1910.— " Across the High Car- 
pathians.” By the Bev. 1 . Norgate. 


Sixth Meeting^ January 10, 1910. — ^Major Leonard Darwin, President, 

in the Chair. o 

PjLBOTIONB. — Harry Spencer Scott Harden ; Frank C. Laurie ; Frederick L. 
Moneen ; Erik Forsten Mystrom ; Arthur Thomae Purvee ; A, O. Stigand ; 
Henry Goghlan White; William Young. 


Colonel Q. E. Ohuboh. 

The Pbesidbnt said : Before proceeding to the business of the evening, I must 
ask your permission to allude to a great loss which the Society has sustained in 
the death of Colonel Church. He must have been known, I think, to everybody 
here present, as he so often took part in our meetings, discussing most frequently 
questions connected with South America. As you will have seen from the obituary 
notice in the papers, his life was a very eventful one, an exceedingly interesting 
one, and never an idle one. It is, however, rather as a colleague that I woidd 
apeak of him to-night, than of his public career. In his death we have lost one 
who served as Yice-President on the Council for many years, and was always a 
wise councillor and a sincere fnend. 

The paper read was 

•• Travels of a Naturalist in South-West Africa.” By Prof. H. H. W. Pearson. 
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ZimOTZ. 

Auftda-^Boaiiia and Henegoaina. Hblbaeh. 

Bofnia and HenogoTina : aoxne wayilde wanderings. By Mande M. Holbaoh. 
liondon : J. Lanei 1910 [1909]. Siie 7| x 5, pp, 250. Map and lUutiratiioni, 
Priee 5$, net. Pmented by ike PMUker. 

Balkan PoBinsiila— Karst. Katsar* 

Kant nnd Eanthydiographie. Yon D. Friedrioh Katser. f Zor Knnde der 
Balkan-halldDstl,’ heraosgegeben Ton Dr. Oarl Patsdi, Heft 8.) SanueTo: D. A. 
Kajon, 1909. 8ise 9 x 6, pp. iv. and 91. Skeiclhmap^ Beetione^ and muetratione. 
Priee 2.50m. 

Oennany. Ckdqnhenn. 

1912? Gennanyand sea power. By Archibald B. Golqnhonn. London: Sir T. 
Pitman A Sons, 1909. Sue 7 X 5, pp. tI. and 120. Skeieh^mapt. Priee Is. net. 
Presented. 

Oermany— Brandanbnrg. Triadel and Kialka. 

Landedmnde der ProTina Brandenbarg. . . . heransgegoben Ton Ernst Friedel 
und Robert Mielke. Band I. — Die Natnr. Yon D. G. Sohwalbe, Prof. Dr. E. 
Zaohe, Dr. P. G^toer nnd Prof. Dr. Karl Eoksteia. Berlin: D. Beimar, 1909. 
Size 11 X 7}, pp. ZTi. and 480. Mape and lUuetratione. Priee 5s. 

Italy. King and Okay. 

Italy to-day. By Bolton King and Thomas Okey. New edition. London: 

J. Nisbet A Oo., 1909. Bin 8} x 5}, pp. xii. and 41A PHee Os. net, Freeenied 
bytkePuhlieher^ 

Italy— Lakes. OrMan. 

The Lakes of Northern Italyjmd Milan: a praotioal goide. (Grleben’s Guide 
Books, Tol. 184.) London: williams A Newgate, 1909-10 [1909]. Sin 6x4, 
pp. 154. Maps and Plan. Priee 8s. net. Prmnied by ihe PnhMsbers. 

Italy— YasiiTiu. Stttbel. 

Der YesnT. Eine Tnlkanolqglaohe Btadle fttr Jedettnann. Yon Alpbons Stfibol, 

. . herausgegeben Ton W. Bergt (Yerdflhntliohnngen des stidtisohen Museums 
f&r Linderkunde m Leipiig.) Leipsig: M. We& ira. Bln 814 x 10}, pp. It. 
and 26. Mape and TOnkraHene, Preeented by vr, IT. Beryt (jHredmry jtneeim 
fUr Uaderkmnde^ Ltipeigy. 
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La TBlUe de Binn (Valais). Bfcode gdograpfaique. _ 
pittcfiraaque. Far L^ Deabaiasona. Laaaanne : G. 


g X and 828. Map, lllutiroHoiu, and Seetitm^ Price 10 fr. 


iiie» mindmlogique et 
& Oi6., 1909. Sin 
Prmnted 


WbMM, 


Higb Albania. By M. Edith Durham. London: E. Arnold* 1909. fiiie 9x6* 
np. xU. and 852. Map and lUutiraiiani, Price 14a. nai. PrmeeUcd Ip (he 
PMMar. 


VaitadSiiigdaBi. 

By road and river: A deaoriptive geography of the British lalea. By E. M. 
Wllmot Buxton. London : Methuen & Go.* [1909]. Site 74 x 5* pp. viii. and 
154. Maps and lUuUraHone- Price 2a. Preeented hy ike PMitkere* 

Baited Kingdom. Herhertioa. 

The Oxford Geqgraphice. Edited by A. J. Herbertaon. The elementary geo- 
graphy : Yol. 8. in and about our own ialanda. By F. D. Herbertaon. Oxford : 
Clarendon Prt^aa, 1909. Sise 74 X 5* pp. 112. JIfapa and Klueiratione. Price la. 
Preeented by ike PMiekare, 

United Kingdom— Olouoeatdrihire. Evans. 

Cambridge County Ge^raphles (edited by F. H. H. Guillemard). Glouoeater- 
aliire. By Herbert A. Evans. Cambridge : University Press* 1909. Size 74 x 5, 
pp. X. and 156. Mape and lUnetratione, Price la. 6(2. Preeerded by ike PMiekere. 


United Kingdom— Kent. Whitaker and others. 

Memoirs of the Geologicjal Survey : England and Wales. The Water-supply of 
Kent, with recsords ‘Of sinkings and borings. By William Whitaker. With con- 
tributions by H. Franklin Parsons, Hugh Robert Mill, and J. 0. Thresh. London, 
1908. Size 10 x 6, pp. vi. and 400. Map. Price 8a.* Oil. Preeented by ike 
Oeolagical Survey. 

Dr. Mlirs note on the rainfall was referred to in the Journal for May last (p. 594). 


United Kingdom— Middlesex. Jerrold. 

Highways and Byways in Middlesex. By Walter Jerrold. Ijondon ; Maomillan 
A Co., 1909. Size 8x5, pp. xviii. and 400. Jlluetratione. Price 6a. Preeented 
by the Puhlinkerti. 

United Kingdom— Midlands. Vox-Btrangwayi. 

Memoirs of the Geological Survey : England and Wales. The Geology of the 
Lcicestorshiro and South Derbyshire coalfield. By C. Fox-Strangways. London, 
1907. Size 10 x 6, pp. vi. and 874. Map, Plane, and Seetione. Price 6a. Pre- 
sented by the Oeologioal Surrey. 

United Kingdom— Bootland. P.B.1. 18 (1909): 657-676. Ohrystal. 

Seiches in the Lakes of Scotland. Py Prof. George CbrystaL llluetratione and 
Diagrams. 

United Kingdom— Bootland— Lakes. Ohrystal. 

An Investigation of the Seiches of Loch Earn by tlie Scottish Lake Survey. 
Part 111. Observations to determine the Periods and Nodes. Part IV. Effect of 
Meteorological Conditions upon the Denivellation of Lakes. Part Y. Mathe- 
matical Ap^ndix on the Effect of Pressure Disturbances upon the Seiches in a 
Symmetric Parabolic Lake. By Prof. Chrystal. (From the Transactions of the 
Boyal Society of Edinburgh, vul. 46, pt. iii.* 1908.) Edinburgh* 1908. Size 12 X 94, 
pp. 455-517. Diagrams. 

Noticed in the November number. 


United Kingdom— Bouth Wales. Quart. J. Qeol. S. 66 (1909) : 281-350. Davis. 

GlacUl Erosion in North Wales. By Prof. William Morris Davis. Sketek-map 
and Diagrams. 

See note in the number for July* 1909, p. 83. 

United Kingdom— Staffordshire. Qibson. 

Memoirs of the Geologicsal Survey: England and Wales. The geology of the 
North Staffordshire coalfields By Waloot Gibson. London, 1905. Size 10 x 6* 
pp, viii. and 524. Mape, Illustrations, and See/Uone. Price 6s. J^eeenied by ike 
Gedlogiedl Survey. 
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Vnited naglm--Tivpmxj. vm ^ 

PM. Irkk A. tr 0909): Seot. B. 28M68. 

The Mitoheliftown oaTee. oo. Tippe^. By Chalks A. Hill, Haibld Bndxiek 
and Akxaiidar Bole. Plam and lOuiiraiioni. i 
Sommarised in the Monthly Beoord, Deoember, 1900, p, 676. 

Baited Xiagdem— Wiltshire. lialtey 

Oamfaridffd County Geographies (edited by F. H. H. Gnillemaid). Wiltshire. 
By A. G. Bradley. Cambridge: University Press, 1909. Biae 7| K 5, pp. aii. 
and 156. Mapi, Uluitratiom, and Diagram. Price U. 6d, Prceenicd ig tiU 
PMUhare. ^ ^ ^ 


Asia— Tegt-bodk. 

The Oxford Geographies. ^ 

graphy. VoL 4, laia. By F. D. Herbeitson. 
Size 74 X 5, pp. 128. Mape and DJMraMone. 
tU Ptmikar^. 


Eerbertsee. 

Edited by A. J. JEMbeztson. The Elementary geo- 
Oxford : Ohrendoa Press, 1909. 
Pfirn la 6d. net. Prcmndcd bp 


Oe^ea. Parker. 

Ancient Ceylon : an aeooimt df the aborigines and of part of the early ^viliaation. 
By H. Parker. London : Lniao ft Co., l909. Size 10 x 6, ]». xiv. and 696, 
Skakhmape and Illnstratione. Price 25e. net. Prcecntcd hg the FtMehere. 


The face of China: travels in East, North, Central, and Western China; with 
some aoooant of the new sohools, universities, missions, and the old religions sacred 
places of Conthdanism, Buddhism, and Taoto. The whole written and illustrated 
by E. G. Kemp. London: Chatto ft Windus, 1909. Siae 94 x 64, pp. xvi. and 
276. Map and IBiuctratume. Price 20s. net. Prvssnted by the PMimn. 

China. UddeU. 

China: its marvel and mynteiy. By T. Hodgson Liddell, bb.a. London: G. 
Allen ft Sons, 1909. Size 10 x 74» pp« xiv. and 204. lUiuetraitone, Price 21s. net. 
Preemited by the PMiehere. 

China -Historieal. Sanies. 

The English in China : being an account of the intercourse and relations between 
England and China from the year 1600 to the year 1843 and a summary of later 
developments. By James Bromley Eames. London : Six 1. Pitman ft Sons, 1909. 
Size 84 X 54 , pp. xii. and 622. Map, Plan, and lUuelratione. Price 20s. net. 

Chinese Turkestan— Arohmology. Pelliot. 

IjB mission Pelliot en Asie centrale. (.dnnoZes de la BocM€ de Qdcgraphic Oomr 

meroiale^ Section Indo-chinoise, Faso. 4.) Hanoi, 1909. Size 11 X 74, pp* viii* 
and 48. Map, Prcecntcd by M. Paul PeUioL 
Eastern Ada. 


A Bcam^ through the Far l^t, including a visit to Maimhurian battlefields. 


33( 

India. 


jor Herbert S'. Austin. London: E. Arnolc^ 1909, Size 9 x ' 


Maps and lUwtratione, Price 15s. net. Prceenicd by the j 

Cox. 

My thirty years in India. By Sir Edmund C. Cox. London : 1909. Molls ft Boon. 
Size 9 X 54 , pp. xii. and 306. lUuetratUme. Price 8s. net. Preccnied by the 
PMiehere. 

India. Curson. 

The place of India in the Empire; being an address delivered before the 
Philosophical Institute of Edinburgh by Lm Cnrzon of Kedleston. London : 

J. Murray, 1909. Size 84 X 54, pp. 46. Price Is. Preecnted by the PubliAcr. 

India — ^Burma. Sturdza. 

En Birmanle : souvenirs de et de voyage. Par le Prince Gr^goire Sturdza. 
Paris: Libr. Plan, 1909. Size 10 x 7, pp. ^6. Map and llhuiraiionc. Preeaded 
byihcAnihor. 

India— SMtem Bengal and Assam. Cooeh Bdiar. 

Thirty-seven years of big^game shootiiig in Cooeh Behar, the Boars, and Assam. 

A tough diary by the Mahariyzh Cooeh Bal^« London : B. Ward, Ltd., 1908. 
®*»^x74,pp. xxviii.and462. Map and IlMraHan^ Price 21s. pel. Presented 
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Paaloi and gliMslflitof Him Klin : a noosdf^ pioneer explmtloii Andmf^tainao^ 

In the PmMb IffiMlaya. By Fanny Bnllook Woman and William Mui^ * 
Workittin. London: OoneMle ft Co., im. Blie pp* n?i. and 204. 

Jfop and IlhtdnUmii. PWo# 18i. nel. Fre$enied hy ihe PMiihw$, 

' wmte. 

Bikhim and Bhntan, twenty-one yeaw on the North-Bait frontier, ISFZ-WOS. By 
J. Olanda White. London: E. Arnold, 1909. Siae 104 X 7, pp. zx. and 882. Map 
and lUwkwHtmt, PHee 21#. met. Preeented hy the PMUher. 

See reriew, ante, p. 182. 

India and Oajdon. Manny. 

A handbook for trarelleri in India, Burma, and Oeylon. . . . Seyenth edition. 
London: John Murray, 1909. Siae 7 x 4|, pp. oztI. and 528. Mapa, piana, and 
TBhutrartoni. Price 20«. Prcecntcd hy (he Publiehen, 

Mabdy a reprint of the fifth edition (itaeif thoronghly reyiaed), but brought up to 
date, and with aome additional matter. 

MUayn. Wolff. 

Im malaiiiohen Urwald und Zinnge)fi]|^. Von Dr. Wilhelm Wolff. Berlin: 

A. Sehall, [1009]. Siae 9} x'64, pp. x. and 240. lUuetraiiime. Price 5m. 

DemribeB the anthor*s trayelB in Sumatra and in Siameae and British Malaya. 
BuiiU-niberia. Le tour du Monde 15 (1(H)9) : 818-884. Labba. 

Atco lea Lamas do Sibdrie. Par Paul Labbd. Sketch-map and Illueiratione, 

Bussia— Siberia— Ethnology. Bogoru. 

The Josnp North Pacific Expedition. Vol. 7. The Chukchee. By Waldejw 
Bogoraa. Leyden and* New York, 1904-09. Size 14 x 11, pp. xyiii. and 784,. 
BkHch-map and lUuatraiioni. Price 87 Jl. 50. 

Buiiiau Oontral AiU. National G, Mag. 20 (1909) : 749-760. Euntingtan. 

Life in the Great Desert of Central Asia. By Ellsworth Huntington. IUu$traUon$. 
Bussian Oontral Asia. Annuaire g€ol. et min. Eueeic 12 (1910) : 19-26. lyohenko. 
Sohluchten auf dem Plateau ischokusu. Von Alexander Iwtnfiienko. Pluetratione 
and Sectione. [In Bussian and German.] 

Turkey— Asia Minor. Townshond. 

A military consul in Turkey : the experiences and impressiona of a British ren^ 
sentatiye in Asia Minor. By Captain A. F. Townshend. London : Seeley ft, Co., 
1910 [1909]. Sise 9 x 51, pp. 828. lUuBtratione. Price 16s. net, Preemded by 
ike PMiehere. 


Western Asia. 

An oyerland trek from India by side-saddle, camel, Ond rail : the record of a 
journey from Baluchistan to Europe. By Edith Fraser Bonn. London : Long- 
mans, Green ft Co., 1909. Size 9x6, pp. zvi. and 844. Map and Eluetratione. 
Price 15f. fist. Preeented hy the PuhHehere, 


AFBZOA. 


Belgian Oengo— Administration. 

Great Britain and the Congo : the pillage of the Congo basin. 

109. Size 8x5, pp. xzyi. and 


Morel. 

By B. D. Morel. 

^ Maps. 


London: Smith, Elder ft Co., 1909. 

Price 6s. nel. Preeented hy the PuUiehere. 

Bast Africa— Forestry. 

Hast Africa Protectorate. Report on the Forests of Brittsh East Afrioa. By D. E. 

* Hntohins. London : Wyman ft Sons, 1909. Size 18 X 8}, pp. 144. Maps and 
lUuelratione. Price 2i. 5d. 

Bftyptiaa 8adan— 8udd.’* Bouorling. 

Die Fllanzenbarren der afrikanisolien Flftsse, mit Berfloksiohtigang der wlohUgsten 
ptenaUohen Verlnndangserscheinungeo. Von Dr. Oswald Deneiung. {Mdachencr 
G. Studicn {GUnihef) 24 (1910) : pp. 254.) Map and lUuetraUone. 

See review in the present number, p. 184. 

Oennen last Africa— Bthnology. Wonle. 

Natite life in East Afrioa : the resalts of an ethnological lesearoh expedition. By 
Dr. Karl Weule. London : Sir I. PituMin ft S^s, 1909. Size 9 K 6, pp. zziy. and 
482. Mop and lUnetratione. Price 12t. 6d. net. 
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WlUi Xulfti Halid at Fei: behind the eoenee in Moroooo. By Lawienoe Haitli. 
London : Saltli, Bite d Oo., 1000. Siie 8x5, pp. xyI. and^270« nfnilftiffoM 
Fri0o7f.ed.ii6e. ^ -iMaomwwao. 

Berth AMea— Birtoirioal. Mfirt. 

Vletor Piquet. Leo oiTiliflations de TAfriqne du Koid : Berbbfee. AieheB« Tom. 
Fexis: A. Oolin, 1900. Size 7} X 8, pp. s. and 896. 4 JV. 

PrztafiM 5|f Iho PnNiite . 


Bhedeiia. JUne. 

Sonihem Bhodesia. By Percy P Hone. London* G. Bell d Bono, 1909. Slae 
^ X 6|, pp. zYi. and 406. Mapit and lUndrathna* FHot 10f». 6d. not. PrtunM 
bpehoAbliitef. 

Senfh Atrioa. Oana. 

South Afriea from the Gnat Tzok to the Union. Bp Frank fi. Oana. London: 
Ohapmsn d HalL 1900. Size 0 X 6, pp^ n. end 840. jifapt. Pite lOt. Od. n«e. 
Prnoneed 5p MMari. 

Senth Africa— Adainietratlon. Brand. 

The union of Sonth Afiioa, By the Hon. B. H. Brand. Oxford* Olarenion 
PrezB, 1909. Size 9x5), pp. 192. Price Oa nH VrtaenM hp tllf PtMitkan. 

South Africa— Xthnographj. Andccccn and Stanley 

T. GeoL S, SoiUh AfHea 12 (1909): 54-66. 

Some remarkfl on the intimate relations between arohnology and geology in Sonth 
Afrioa.: with a description of caYes containing human and other mammalian 
remains on the farms Wonderfontein and Booipoort, Potohefstroom district. By 

William Anderson and Prof. G. H. Stanley. Flaw 


South Africa— Minerals. Idhnson. 

The ore deposits of South Afrioa. By J. F. Johnson. Part IL London : Crosby, 
Lockwood d Son, 1909. Size 8) X 5), pp. vi. and 52. Bketek-map and 
Frite 56. net PreeeiUed bp the Pvbli^hiri 


South Afriea^Pl^egeography. Msrlcth. 

Das Eapland, insonderheit das Beioh der Eapflora, das Waldgebiet and die Karroos, 
pflanzengeographisch daigestellt you Dr. Budolf Marloth. ( W. Ergdmiue ** Fa^dt sta 
Kzpedflfof^. 1898-99 (Chun) 2 (1908) 3 Teil, pp. 486.) Map» afid lUwtraifone. 


West Afrioa. Simpson. 

West Afrioa. Beport by Prof. W. J. Simpson on Sanitary Matters in varions 
West African Colonies and the Outbreak of Plague in the Gold Coast London : 
Wyman d Sons, 1909. Size 18 x 8), pp. 130. Maps, Plant, and lllnetraliene. 
Price 94 . 


West Afrioa— Historioal. AYolOt. 

L*Afriqae Oooidentale au Temps des Antonins. Par le CapUaine B. Avelot. 
(Bxtrait du Bulletin de Oiograpnie hietorique et deeeriptive. No 1-2,1908.) Paris, 
1909. Size 10 x 6), pp. 48. Sketdh^mapi, Preeeniedlfp the Auikor. 

A discussion of Ptolemy’s Geography of West Afrioa (see p. 79 of this volume). 


Tripoli. Furleiig. 

The mteway to the Sahara: observations and experiences in Tripoli. By Charles 
Wellington Furlong. London : Chapman d Hall, 1909. Size 8) x 5), pp. xxvi 
and 806. 8keUh-mape and lUndraHow, Prim 18f. 6d. net Prmeiiea bp the 
PMUhere. 

Zambeal— TiotozU Falls. Quart J.GmL 8,06 (1909) : 39<M07. , Oedzlnfton. 

Some KoAmi on the Neighbourhood oC the Viotorin Fallz (Bhodesia). By Thomas 
OodringtoD. dMA-mop, Seetion, and lUuetration. 

Zanzlhar. ■ 

Afrioa. No. 4(1909). I)ei|mtdh from Hfr Majesty’s Agonhaiid Oonsul-Geiier^ 
Zanzibar, furnishing a Beport on the AdminiimDon, Finaiieial, end Ckneial'oon* 
dhiimotthaZaqzihar PioWorte* London ^ Wynm d Sens, 19019* Size^Axli), 
pp. 54. i 



cnoQitfsxoAL LinaumrRK of thb month. 


21S^ 


HOEIB amumul 

Litaidn* 

In an unknown land : a jonmoT Ukamh tlie iMtes of Labrador In aeatoh of gold. 

By Sdwaid Oolpiita Bobinson. tendon: E. 8took» 1909. Biae 7} X 5, pp. ztt. 
and 164. IttuiimUoni. PHee 8t. nei, Pre§ented hy the PMMer. 

Mcdio— Tnoanten. Arnold and Vioat. 

The American Egypt : a record of troTel in Tnoatan. By Ohanning Arnold and 
Frederiok J. Tam Froet. London : Hniohineon A Oo., 1909. Blie 9} x 6, 
pp. ziT. and 892. Map, Plam, and lUuBtraiioru, Price lOa. naf. 

See retieir, ante, p. 189. 

Eerth AflMrioa— Hide. Ohapman. 

Oampa and omises of on omithologiat By Frank H. Ohapman. London : Hodder 
A 8toiighton» [1909]. Bize 9x0, pp. zri. and 482. lllu$trati(m$ and SkcUh^map, 
Price 12$. net, 

Fhitid Btatic. [ZT’.df.] Bureau of Oen$u$,B. 101 (1909) : pp. 82. 

Induatrial Dietricta : 1905. Mann&otnrea and Popniation. SkMirmape. 

United Stataa— dUifbniU. Lawacm and othora. 

The California Earthquake of April 18» 1906. Beport of the Btate Earthquake 
InTeatigation Oommiaaion. By Andrew G. Lawaon. VoL 1. Waabington: 
Camefl^e Inatitntion, 1908. Bize 11} x 9, pp. xyii. and 452. Map$, lUueifaHione, 
and Bee/tion$i aleo eeparate Atlas (aize 24 x 19). Price $17. Purchased. 

United Stataa— Colorado Deiert. Natimal 0. Mag. 80 (1909): 681-701. Xandenhall. 

The Colorado Desert By W. C. Mendenhall. Illustrations. 

United Btatea— Hndaon Biver. Johnson. 

The piotnreaque Hud^n. By Clifton Johnson. London : Macmillan A Co., 1909. 
Bize 7 X 4}, pp. ziy. and 228. Illustrations. Price 5s. net. Presented by the 
Publishers. 

United Btatea—XUinoia. 

Chemical and Biological Survey of the waters of Illinois. R^rt from September 1, 
1906, to December 81. 1907. Kdward Bartow, Director. (From the University of 
Illinois Bulletin, vol. 6, No. 4, 1908.) Urbane, 1908. Size 9x6, pp. 88. lllustra^ 
tions and Diagrams. 

United States— Hew York. Bansselaer. 

History of the city of New York in the seventeenth century. By Mxs. Bohuyler 
van Rensselaer. 2 vols. New York : The Macmillan Co., 1909. Size 9x6, 
pp. (vol 1) zzviii. and 634 ; (vol. 2) zii. and 640. FaesimiU Map and Plan. 
Price 24«. fi6t 

United States — ^New York. Bansselaer. 

New York Btate Library. Van Rensselaer Bowier Manuscripts ; being the letters 
of Kiliaen van Rensselaer, 1680-1648, and other documents relating to the colony 
of Ronsselaerswyck. Translated and edited by A. J. F. van Laer. (Ninetieth 
Annual Report on the New York State Library, vol. 8.) Albany, 1908. Size 2 x 
5}, pp. 910. Facsimile map and lUustrations. 

Refers to Dutch settlements in the neighbourhood of Albany. 

United States— North-West. National 0. Mag. 20 (1909) : 645-668. Barton. 

Our Pacific North-west. By W. H. Darton. Illustrations. 


OSNTBAL AND SOUTHIBN AKIBXOA. 

Bolivia and Pom— Boundary. BalUvian. 

El lando argentino : inaoeptable para Bolivia, inconveniente para el Penf. Por 
Addlfo Ballivian. La Pas, 1909. Size 10} x 7, pp. 110. Maps. Presented by the 
Author. 

Braidl. Vallentini. 

Ih Von Dr. W. Vallentin. Berlin: R. Paetel, 1909. Bize 9} x 6}, 

pp. Till. and 256. lUustrations. Priosie. 

Traveb In various parts of Brazil, with a view to studying the eeonoinie oon- 
ditloiii,«to. 
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AflMH ft eoatlBMit ><11 ft ■MiH>f>wftr; twiag the Log of Onmniirioii of 
PMont, 19(W>1909. With ft foil aoeonot to eniie of MOO adlM on Mo 
▲inoMm. By E. B. Hlgli ft mo . London : Wootmihotor ProH^ 1000. fllie 70 x S> 
n>. xtL and 040. JUtukoUim. PHMS$.nH. * 


Oflilffiiilylft Mid VMitflui* OivliC tsd 

B, MinU. Bdae. Sosteriona OohuMa 2 (1909): 496-432. 

Txatado entre 1m BepdUioM de Oolmiibift y de Pftntinl Pm BnziqM OortM et 
C. 0. AzoMmena. 


Thii it referred to in the Mdnthly Beoord for NoTembMo 1900. 


eMtouln— larOqMlM. Afodi. 

Jfem. jranohMfer PMfoi. B. H (1906-09): Ho. 23, pp. 8. 
TheGMtemalaBnrthqtiiakeandEfiiptio&of 1902. ByW.8.iLmlL lOmairaHom^ 
PuMunn and Benador. f eata. 

Dr. B. Feafea. Nel Darien e nell* Eonador : diario dt riagglo di an natnialiata. 
Turin: Unioa Tip.-Editrioe, 1909. Siie 10 x 7, pp* XYLm 898. Map$ end 
IlbuinUiioni, Price 10 Preauded hff ike AMor. 

Pam. Appahekia 12 (1909) : 84-40. OeaflMa. 

The Creaoentlo Dunea of Peru. By A. E. Douglaaa. JMagram and lUtuiraiiom. 
Peru. Wrifht. 

The old and the new Peru : a atory of the ancient inheritance and the modem 
growth and enterpriae of a great nation. By Marie Bobinaon Wright Phila- 
aelphia (London : O. 8. OaaenoTC A Son), [1906]. Blae 121 x 10, pp. 456. Map 
ana lUuetratfane, Preeented by Sedor E, Lembehe^ Peruvian Okar^cr^fairee, 

Balaador and Ooata Biea. Pe&a. 

ViMea par la Ooata del Pa6ifioo. Do San Salvador i Ooata Bioa. Par Joad Maria 
S. Pefia. San Salvador, 1909. Size 7x5, pp* 70. Preaenied by the Author, 


South Amarioa-Biver Plate. ScottUh G. Mag, 25 0909) : 469-481. OhriatiMn. 
The Biver Plate Begion forty-three yeara ago. By Dr. David Ohriatiaon. IBu i- 
iratione. 


Weat Indiea— Cuba. Berehon. 

Oonfdrenoe aur I’llo de Cuba. Par Oharlea Berohon. Bordeaux, 1909. Size 
10 X 6}, pp. 24. Preeenied by the Author. 


AVSTR^SIA AVD PAOIPIO ZSLABfiS. 

Butoh Hew Chiinea. Tf. K. Bederlandeeh Aard. Oenooie. 96 (1909) : 798-800. eooaaen. 
Land en yolk van Zuid Nieuw-Guinea. Naar A. J. Gh)oaien. 

The writer commanded the recent aurvey party {Journal^ vol. 84, p. 688). 

Fiji— flora. J. Unnean S, {BoianyXZk (1909) : lSO-218. Oihha. 

A Oontribntion to the Montane Flora of Pyi (Inblnding Oryptogama), with 
Ecological Notea. By Lilian 8. Gibba. Sketeh^map and Iw^aiione, 

Noticed, onto, p. 199. 

German Hew Guinea. Deuteehee Kolonidfblatt 80 (1909): 789-745. 

Fine Fahrt auf don Eaiaerin Augustafluaa.. 

Summarized in the October number, p. 458. 

German Hew Guinea— Admiralty Zalanda 

Deateohee KohniamaH 20 (1909): 895-900. 

Fine Strafexpedltion naoh den AdmiralitAta-Jbeeln. 

Hew Oaledonia and Hew Eehridea. Le tour du Monde 15 (1909) : 198-216. Kyriea. 
De la Nouvelle-Oalddonie anx Dea Hdbridea. Par Ileire de Myrica. Skdeh^ 
map and lUuetratione, 

Hew Meoklenburg. G.Z, 15 (1909) : 425-450. Sapper. 

Neu-Medklenburg. Yon Earl Sapper. 

Hew South Walea. Beoorda G€ot Shre. New SbiiM WoZm 8 (1^^ Harper. 

Notea on the Phyaiograp]^ and Geologr of the North-eaateni Waierahed of the 
Macquarie Biver. By L. F. Harper. Skeich-mapt Plan, and Seetione, 
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IMr Ptiltnd TTfitmiftnl SMM. 

VmBflka: a Uatny of the Sonth Islaad of New Zealand and the tdanda a^fwMUt 
and to OMSontt, Ann 16tf to 1885. B/ itobert MoNab. WelUiwtMaiid 
laadim: WbliecaAe A Tob^ 1909. Bite 8i x Si, pp. xvL aad BOO. Jnmtmib > 
C^arti and JBiutraUtm, JHalSg. Prmtdtdhpt'karMtAm, 

M&w Otuo* Vixke 

N 0 W SSM^^eol. Sum B. No. 7 (1909) : pp. x. «iid 112. 

Tha Qaalcffy of the Queensland SnbdivisioD, Western Otago Division. By James 
Perk. Mops, PZofif, SeetioM^ and lUuatraHoM. 

Paelfto Xriaads. Walker . 

Wanderings among South Sea savages, and in Borneo and the Philippines. By 
BL Wilfrid Walker. London : Wither^ & Oo., 1909. Bias 9 x 6, pp. xvi. and 
256. IUuiiration». PHoe 7s. 6d. net. rmenied hy the PuUuhen. 

Papna. Xaekay. 

Across Papua. Being an account of a voyage round, and a march across, the 
territory of Papua, with the Royal Oommission. By Oolonel Kenneth Madmy. 
liondon : Withorby A Go., 1909. Siae 9 x 5}, pp. xvi. and 192. Map and lUuUra^ 
Uons, Price 7s. 6a. net. Presented hy the Puhliehere, 

POLAR BBOIOHB. 

Antarctic— Bndsrby Land. Zirkel and Beinisch. 

Untersuchuug des vor Enderby-Land gedredsohten Qesteinmateriales. Von F. 
Zirkel und R Reinisch. ( \V. ErgehnUee ** Valdivia " ExpedUion^ 1898-99 (Ohfin) 10 
(1905) : 85-44.) llluetraUone. 

Antarctic — Glaciation. Z. Oletsehef hnnde 8 (1909): 821-384. VordenilgOld. 

Einlgo Beobaobtnngen Ober Eiaformen und Yergletsoherung der antarktlsbhen 
(J(3bmte. Yon Otto Nordenskjold. 

Antarctic— Graham’s Land. MeteorologUohe Z, 26 (1909) : 887-347. Voeikoff. 

KUma von Snow-Hill, Orahamland, naoh den Deobaohtungen der sohwediBohon 
Sttdpolaxexpedition. Yon A. Woeikow. 

Antarctic— Bhaokleton Expedition. BhacUeton. ^ 

The Heart of tho Antarctic : being the story of the British Antarctic Expedition, 
1907-1909. By £ H. Bhaokleton, c.v.o. With an introduction by Hugh Robert 
Mill, D.BO. , an account of the first journey to the South Magnetic Pole, by Prof. 

T W. Edgeworth David, f.h.s. 2 vols. London: W. Heinemann, 1909. Size 
10 X 7, pp (vol. 1) xlviii. and 872 ; (vol. 8) xvi. and 420. Maps and lUuetratione. 
Priee 8Hs net Preecnled hy ike Puhlieker. 

Arctic— Expedition. Ninetemtk Century 66 (1909) : 586-597. Sarxison. 

A Plea for a British Arctic Expedition. By Alfred H. Harrison. 

Avctic-Xeteorology. Met, Z. 26 (1909) : 145-164. Alt. 

Die Doppelozillation des Barometers, insbesondere im arktischen Gebiete. Yon 
E. Alt. SkeloJfmnpe and Diagrama, 

Arctic — North Pole. Moucement G. 28 (1909) : 421-481. — ■ 

Le Dr. Frederic Cook au pole Nord. Portrait and Map. 

Polar Expeditions. Mature 81 (1909) : 338-340. [Beeves.] 

Polar Expeditions and Observationa 

Polar Exploration. 

Recent Polar Exploration. (From the Edinburgh BevieWt No. 480, October 
1909.) London : Longmans, Green & Oo., 1909. Size 8t X 5}, pp. 478-497. 

Polar Beglons. Nordenskiad. 

Die Polarwelt and ihro Naohbarlander. You Otto Nordenskjdld. Leipzig, etc. : 

B. G. Teubner, 1909. Sizo 9^ x GJ, pp. viii. and 220. lUuetratione and sketek-map. 
Price Bill. Presented hy ike Puhliekei. 

Polar Begiono. NordensltlBld. 

Die praktisohe Yerwertung der Polarlandcr und die Spitzbergenfrage. Yom Prof. 
Otto Nordenskjold. (Sonderabdruck aus Deuteche Bevcu, April, 1909.) 
Stuttgart, 1909. Size 9} x6, pp. 10. ^ 
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XM't liaiA. 

K. Hvmu H m BaiM. 4i (1909) : Ko« 10^ pp. i2» 

Die fowilen HOber ton Kong Keili Lend. Yon Dr. W. GoOuhi. MMtwUm* 


HATBllUTlOAt eiOOttAPST. 

Altitudes. SUt^ E. Pram. A,W. Berlin, 1906 : 492--511. HdhMrt. 

Trigonometrieehe HOhenmeflsnng nnd Befraktione-KoefBiienten in dee Nahe dee 
Meeieeipiegels. Yon F. B. Hdioert. 

Petegminntien o< poeitien. Mwinidilld and ils^. 

Tafeln ear aittonomiiohen Ortabeetiinmaiig Im Lnftbelloii bei Na^t, aowle ear 
leidhtenBeelimmangderinittdeaioii&lidhenZeitaiiJedettOrkeDeotiehlandB . . . 
heransgegeben von Prof. Dr. K. Sohwafiiehild and Dt 0. BMc. Qdttingen: 
YandeOhoebk A Bnpieoht, 1909. Biie O^ x 6)| pp. 12. JlajM end XHc^roai. 
Prieei/t. 

Imgitndit. AT. kk. Mfmrg. L, 96 (1906) : 49-57. Andrei. 

Ldngenanfeeieohiedineiiangen iweiter Oidnang, Yorl&nflge Hitteilung von 
Leo^d Andrei. JHagram, 

The longitnde dlfferenoei inqoeition were determined by telegraph in the 
neighboarhood of Vienna. 

Xeainninent of Arnai. Sray. 

The polar planlmeter : hovr it ii uaed, and how it operates. A simple treatise by 
Frank J. Gray. London : St. Bride's Press, [1909J. Bine 7x5, pp. viii. and fi. 
JHagram. Price If. net. Preeenied 6p the Antlbor. 

Bavigation. Williamson. 

Text-book of navmtion and nautiool astronomy. By Gapt A. P. W. Williamson. 
London, oto. : J. Griffin A Go., 1909. Size 9) x 5), pp. vi and 888. Otarit and 
Diagram. PrUe 7i. 6d. net. Preeenied hg the PMUhere. 

aorvsying. PsUdngton. 

Go-ordinate geometiy applied to land-sorveying. By Woodford Pelkingitm. 
London : £. A F. N. Spon, 1909. Size 6} X 4, pp. 44. Diagram, Price If. Qalnet. 
Presented hy the PMiekere. 

PHT8X0AL An BXOLOOZOAL GIMBAPHT. 

Atmoi^erio Xleotrioity. refreetnal tfopnetieni 18 (1908); 119-128. Dike. 

Beport on the Atmospherio Eleotrioity Observations made on the Magnetio Survey 
Taoht QaUlee, 190748. By P. H. Dike. 

Denndation. American J. Se, 97 (1909) ; 349-868. Leverett. 

Weathering and Erosion as Time Measures. By Frank Leverett. Skeidrmape. 
Earth-movraients. XL Jberiehl 0. Gee. Qre^fev^dld, 1907-08 (1909) : 17-37. Braun. 

XJeber Bodenbewegungen. Yon Dr. Gustav Braun. Diagram. 

Earthquakes. N. American PhU, 8. 48 (1909) : 285-258. Eovay. 

Earthquakes : their oauses and effeots. By ]^mnnd Otis Hovey. 

Oeidogioal History. SUe. K.A.W. Wien, 1. Abt. 117 (1908) : 518-518. H5fer. 

Das polynesisohe alteoz'ane Festland. Yon H. HSfer. 

Geology. Ohamberlin and laliibury. 

Geology : shorter course. By Thomas G. Chamberlin and Boliin D. Salisbury. 
London : J. Murray, 1909. Size 8x5, pp. zviii. and 978. Maps, Seetione, and 
Diagram. Price 2lf. net. Presented hy the PMieher^ 

Beology— Blinti. Gme-Wilson. 

The pitting of Flint surfaces. By Gecil Carus^Wilson. Teddington, 1909. 
Size 8 X Af, pp. 9. lUu^aiione. Preeenied hy (he Author. 

The writer ascribes the pitting to the freezing of the water absorbed. 
Beonmzphdlegy. Suess. 

DasAniUtzderBrde. Yon Eduard Suess. lU. Band,8. HUfte(n».790). Kamens- 
und Saohregister fdr sdmtliohe Bilnde von Eduard Suess’ Antlitz der Erde, 
beaibeitet von Dr. Lukas Wsagen (pp. 158). Yienna: F. Tempster (Leipzig; 

Fre^i 1909. Size 11 x 6. Mope, 8eMme,aind JXMraUone. PrieeiVeinene 
and Indee!) oOm. Preeenied by (he PuUieher. 
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Omn ogTft^y. B.I. OcOotnog, Manaeo, No. liS (1909): pp. 4. Mnlai. 

QudqQM ooilsi4^tioDt siur le programme pour TExploraiion internatio&ale de 
rOom Atiaati^ue et de la Mdditenande. Par S. 


Ocoaaogn^. WaddorlraTii. « 

Dr. O. Petterton^i olieervationB on deep-water osoillations. By E. M. Wedderbnm. 
(Sprint from ProceedingB of the Royal Booi^ of Editibwyh, vol. 99 , Part 6.) 
Edinburgh, 1909. Siie 10 x 7, pp. 602-600. Sketcihmap ana Diagram, 


OooaaOf)rapli7-*1>rift-onn«Btf. Ann. Hydrographie 36 (1908) : 481-484. Ekm a n . 

Zur Frege von der Ablenkung der Triftitromungen. Yon V. Walfrid Ekmen* 
Ooeaaogxaj^j— Fauna. Hardman. 

Our food from the waters. By Prof. W. A. Herdman. (Evening Diecourae, 
Britidi Aaaooiation, Winnipeg, 1909.) [London, 1909.] Size 8} x 5), pp. 10. 

Ooeaiiflgfiphy — Fauna. Bjort. 

Conteil. Perm, Explor. de la mer, RapporU et Proe,~ Verb, x, (1909) : pp. 862. 
Bapport BUT los Travaux de la Oommisaion A dans la pdriode 1902-1907. (Bap- 
porteur le Dr. Johan Hjort.) Charte and Diagrame. 

Oceanography— Fauna. Koehler. 

Bdsultats des Gampaguos Soientifiques aooomplies sur son yacht, par Albert I*** 
Prince Souverain do Monaco. Faso, xxxtv. Eohino^ermos provenant des 
campagnes du yacht Princeeee-Alioe (Asteries, Ophinres, Eohinides et Orinoides). 
Par B. Koohler. Monaco, 1909. Size 14 x 11}, pp. 318. Platee, 


Oceanography— North Atlantic. Hjort. 

Report on Norwegian fishery and marino investigations. Vol. 2 (2 parts). Edited 
by Johan Hjort. Bergen : J. Grieg, 1909. Size 10} x 7}. Char to. Diagramed and 
Jllwiratione. Preemted by the Soientifio Laboratory of the Adminietratum of the 
Norwegian Fieheriee, 

Includes memoirs by various writers, the titles of which are entered separately in 
this list. 

Oceanography— North Atlantic. WdUlendon. 

Memoirs of the Ohallenger Society, No. 1. Scientific and biological researches in 
the North Atlantic, conducted by the author on his yadhts the Walwin and the 
Silver Belle By B. Norris Wolfendeu. London: Rebman, l^td, 1909. Size 
11} X 8}, pp. vi. and 234. Map, IlluetratioM, and Sections, Price 10s. Gd. net. 
Presented by the Publishers. 

Oceanography— South-West Paeiflo. Ann. Hydrographie 86 (1908) : 477-48*1. 

Ozeanographisohe Arboiten S.M.S. Planet im Bismarok-Archipel 1907, unter dem 
Kommando von Kapitanleutnant Kurtz. Yon D. S. 

Oceanography- Voyage. Ohun. 

WissenBohaftliohe Ergebnisse der deuteohen Tiefsee-Expedition auf dem Dampfer 
Yaiditda, 1898-1899. Im Auftrage des Beiohamtes des Innem herausgegeben von 
Oarl Chun. 11. Band, 1 Teil (pp. 1-406) and 3 Teil (pp. 436) ; and X. Band, 
Lfgn. 1-3 (pp* 1-76). Jena : G. Fischer, 1905-08. Size 13} x 10. Maps and 
JUustratione, Presented by the Imperial Foreign Offloe, Berlin. 

Oceano^phy-Voyage. Ifitgens. 

Yorlaufiger Bericht fiber einc ozeanographisohe Forschungsreise. Yon Dr. Rudolf 
Lfitg^ens. (Sonderabdruck aus * Aunalen der Hydrographie und Maritimen Meteor- 
ologie,’ 1909.) Beilin, 1909. Size 11 x 8, pp. 145-153. Sketeh-map, lUustra- 
tioHf and Diagrams, 

This voyage and its results wore referred to in the January number (p. 84). 
Torrostrial KagnetUm. TerresiHal Magnetim 14 (1909) : 57-66. — — 

The Magnetic Survey Yacht Cartiegie and Her Work, mustraiion. Portraits, and 
Plans, 


ANTHBOPOOEOOBAFHT AND H18T0BXQAL OBOGBAPHY. 

Anthrepofoography— Migrations. Scott-Slliot. 

The Migration of Man. By Prof. G. F. Scott-Elliot. (Extracted from the Tfaw- 
aotioM of theDumfrwshin and QaUoway Natural History and AnHauarian Society, 
vol. 19.) N.P ., [1909]. Size 8} x 5}, pp. 16. Presented by ike Author. 
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SthBAtogy. 

The noes of man and their distrilmtion. By Dr. A. C. Hadden, fjondon : MBiier 
A ^,^1909^^iae 7} X 5, pp. z. and 126. lUuatraltioM. Priee 1$. net. PrmuM 

Hiitorioal. Bpelght and Vanoe. 

Britain’s Sea-Story, b.o. 55— a.d. 1805. Being the story of British heroism in 
voyaging and sea-flght ftom Alfred’s time to tho Battle of Tiafidgar. 'With an 
Intxodnotioil tracing the development of the stmoture of sailing Slips from tlie 
earliest times. Edited by B. £. Speight and B. Morton Manoe. (8rd edit.) 
Tiondon : H. Frowde and Hodder fr Stoughton, 1909. Size 8 x 51, pp. ziv. and 
428. llltuiraHmn. Prfoe 58. Presented by the PMUhere, 


Historieal— Anson. Gash. 

Anson’s voyage round the world, 1740 1744. SeieotionsL edited by 0. Q. Oasb. 
London: A. Bivers, Ltd., 1909. Size 7x5, pp. nvi. and 152. SMoh^mam aai/ 
Portraft PHOe If. 8d. net. Presented by the PnhHehere, 

HUtorieal— nace-BAmeo. Sraease and Imsdiet. 

Orbis latinns, Oder 'Verzeiohnis der wiohtigston Uteiiiisohen Orts- und Ldndor- 
uamen. 'Von Dr. J. G. Th. Graesse ... 2 Anfloge . . neu boajrbeitet von 

Friedrich Benedict. Berlin : B. C. Schmidt A Go., 1909. Size 10 x 64, pp. vL 
and 848. Price 10m. 


A new edition, with considerable additions, of Gruesse’s valuable dictionary of Latin 
place-names, the chief attention being given to non-olassioal writen. 

Historioal Geography. B. Amarioan 0,8, il (1909) : 422-489. Bemple. 

Tho Operation of Geographic Factors in History. By Ellen Churchill Semple. 


BIOGBAPET. 

Credner. XI, Jahreeber, G, Gee, Greifewald^ 1907-08 (1909): vli.-zzi. Jaekel. 
Zum Ged&ohtnis Budolf Oredners. 'Von Vrot Dr. O. Jaekel. Portrait, 
SohilftverzeichnlB von Budolf C'radner. Yon Dr. H. Bunge. 

Darwin. Dewteohe Mundechau U, 81 (1909) : 438-448. Die. 

Darwin’s Bedoutung in der Geographie. Von Willi Ule. 

Lawes. Sing. 

W. CL liawes of Savage Island and New Guinea. By tlie Bev. Joseph King. 
London : The Boligions Tract Society, 1909. Size 84 x 54, pp. zzvi. and 388. 
Portraits, Map, and lllnetrations. Price 5e. net. Presented by the PMishers. 

MoCormiok. Oaison. 

OyniB Hall McCormick : Lis life and work. By Herbert N. Casson. Ohicago : 

A. G. MoGlnru & Go., 1909. Size 84 x 54, pp. zii. and 264. Portraits and 
Illustrations. Presented by the Author. 

The subject of this memoir was ii pioneer of the industrial era in the United 
States. 

Stanley. Stanley. 

The autobiography of Sir Henry Morton Stanley, o.o.b. Edited by his wife, 
Dorothy Stanley. Jxmdon: Sampson Low, Marston A Go., 1909. Size 94 X 6, 
pp. xviii. and 552. Portraits, Map, and Illustrations. Price 21*. net. Presented by 
the PMishers. Also copy of Edition-de-lane, presented by Lady Stanley. 


GSSSBAI. 


Bibliography— Ptolemy’s Geograj^y. Stevens. 

Ptolemy’s Geography : a brief account of all the printed editions down to 1730, 
A\lth notes on some unportant variations observed in that of Ulm 1482, including 
iho recent discovery of the earlleet printed map of the woiid yet known on modem 
geoffraphioal conceptions in which some attempt was made to depart from ancient 
traditions. By Henry N. Stevens. 2nd edit. London : H. Stevens, Son, A Stiles, 
1908. Size 9 x 6, pp. vUi. and 62. Presented by the AuOmjt, 

BritUh Bmpive. Barker. 

Great and Greater Britain. The problems of Motherland and Empire ; political, 
naval, militm, industrial, dnanoial, sooiaL By J. Barker. Louden : Smith, 

No. n. — ^February, 1910.] Q 
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<|iitte*Oa^^. 81 m 8i X «}, pp. xil. and 880. Piiw 10(. 6ii. mt. PimmM 

MM«tu»--iiKt>VMk. waaiu. 

PimHmI nomidiT for Mooaduy and rapplementorT mhodi. By JamM and 
WlUiaM lute. London : O. Bell ft Sou, 1909. Sim 7} x 6, pp. tUL and 110. 
BMthm^pe and Dtagnm. Price 2«. Preeenied ty the PMUhere, 

Oimitt IkflflBlii. lohoMider. 

JtMiniek fiber die deuteoben Koloiiien. Heraesgegeben von Dr. Kerl Sdhnelder. 
le find IL Jehrgfinge. Enen : G. D. Baedeker, 1908-1909. Siie 9 x 6, pp. (1. Jg.) 
vtti. end 908 ; fll. Jg.) viii. and 212. Mapn and PortraiU. Price be. &Ak. 

IbuiAbeok. Sodbel. 

Qeographiiohes Haadbnob. AUgemeine ErdkundOp Landerknnde nnd Wirtabhafls- 
geograpliio . . . Herausgegeben von A. Bcobel. b . , . Anflage. II. Band. 

* Bielefeld and Deipeig : Veloagen nnd Klaaing, 1910. Siie 10} x 7* pp. xiv and 816. 

Mape, IfluBtraUomt and Diagram. Pria 10m. I*reemUed by the PnbUehere. 

Parados. Ptlenno. 

La terra eenelbile c ooooiente. Di Antonio Palmermo. Milan : L. F. Ckigliati, 
1909. Bine 10 x 6}, pp. 102. Pienenied by the Author. 


OLDER WORKS ADDED TO THE LIBRARY AND HAP 
COLLECTION IN 1009. 


Abella y Oaeariego, Xnriqne — Deaoripoidn fttnoa, geoldgioa y minera en boaquejo do hi 
Ilia de Panay ; >011(2 Torremotos exporimentados en la isla de Lnidn durante Job 
mezoB de Marzo y Abril de 1892, espeoialinenie deBastroBos en PangiBandUp Union 
V Benguet. (PnblloacidneB ofloialeB.) Mapn^y Diagram^ and lUueiralione. Preeenkd 
by the Bwenu of Srietice, Manila, P 1 Manila^ 1890-98. 

Oortea, Martin.— The Art of Navigation. Oontayning a briefe deBoription of the 
Spheare with th(* partes and OiroleB of the same , as also the making and use of 
oe^ine instruments. Very necesBaric for all Bortes of Sea-men to understand. 
First written by Martin CurtiB [stej, and translated Biohard Eden. JfapR,^ 
Diagram, and ValveUee. Size 7 x 5}. Praented by Sir Henry Bulwev. 

London, 1596 


Ebel, D. J. B. Die neuen Strassen duroh don Kanton Graubfindteni in dreyssig 
Blattern . . . dargestellt . . von J. J. Meyer Map and JUuetratione, Size 
8}xlJ. EfiWoh,1825. 

[From the Holzmunn Library.] 

Pale, Themes — Horoloeiomphia . The art of dialling I'oaobing an easie and perfect 
way to make all kinds of Dials upon any plaiue plat howsoever plaoed. . . . 
Diagram. Size 7 X PreeeuUd by Sir Henry Bwwer. London, 1027. 

[Bound in one volume with Cortes* * Art of Navigation,’ 9 wpra,'\ 

Chnineri Gottlieb fiigmnnd. — Dio Eisgebirge des Schweizerlandes. 2 vols. Mape and 
DluetratiaOe. Size 8x5. Bern, 17^. 

[FAm the Holzmaun Tjibrary]. 


IHoutnuuip CombUsJ — ^Eerste Sohip-vaert, Gedaen van de Hollanders iiaer Oost- 
Indien met vier Soheepen, onder’t Beleydt van Comelis Houtman, Uyt Texel 
t’Zeyl gegaen, Anno 1595. Yerhalende al’t gedenok waerdighste dat haer op de 
Beys ie voorgevallen te Water en te Lande, als oook de Oondfiien, BeUgien, Zeden 
en Huys-hondingen der Imliaensohe Yolokeren, de Ymohtbaerheydt van't 
Aerdtrbokp de Natuer en venoheydenheyt der Beesten en Yogelen, ende voorts de 
Koopmansohappen en andere Yreemdioheden der Landen en Steeden die ay 
g^en en beieylt hebben. muMratione. Size 7} x 0. Preeenied by Sir Henry 

Ameterdam, [1598]. 

[From the Amherst Library]. 


*bomas.— TOe Strange and Dangerous Yoyage of Oaptaine Thomas James, 
in his intended Disoovery of the North-west Passage into the South Sea. Map in 
faaeiiniie, preeenied by Mr. H. N. Slevene. Size 7} x 5}. London, 1688. 

[As pui^ased, this ocq>y contained the map, by Balph Hall* behmging to John 
Dunton’s « True Journal of the Sallee Fleet, 1686.* ^an ChuiebilPs OoUeotioD, 
vol. •.}] 
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Bof , T. dM ftfwiiiim anifdM k qi»in nutabfa roMi. jeM w 

tempto pili d» rui6 dGierte d*Oit4^tebevii, nur laqodto gua 

ettfoismok . . . 6tie6x 6. PiimmM 5p ar 

lPar*l I7fi6. 

lailiA, J6lm.-^De oriffine, moribni, et xebu gaetii Bootomm : Llbii daomi. B qnlbue 
•eptem, ▼eteram Sootonim rai in primis memondiilet eontnoiliii, wliooi im tvea 
pcmerioniiii Bagam ad portra kemiKm bittoriain, qii» hoaaaqae desideiiibatiir' 
hiiiuiezpUoant. Biae8ix6i. Map. Jfcwii. 1578. 

lowndMy William Thmnaa.— Tha Bibllimpher’i maniial of Bnffllab litaiataio* . . . 
New edition. 6 vola (in 11). Sftse 7J x 4J. XoNdea, 1857-84. 

Ludolpliu de Sneben [Lndel^ wen f ndhelm].— Deaoriptio teirm aaaetm et itlaeria ejne 
Hieioeol jndtaoi. Biae 6} x 5. PreeenM 5p Sir ClammU JHaHUUim. 

Fenioe, [e. 14901. 

rXalaapiBa and oUieni].— Vi^je politioo-eiaiifklftoo alfedador delMndo por lae oorbetae 
Deooobierta y AtfeTlde, al mando de kw Ctoplianoa de KMo D. Alefandro 
Malaepioa y Don Joed de Bnetamente y Qneixa dMe 2789d 1794. PuUleado. . . . 
por D. Pedzo de Novo y Colson. Map and UluHraUam, fllie 13 x 91. 

Madrtd, 1885. 

Martyr, Peter.— De orbe noyo, Petit Martyris Angleril n^b]. . . . Deoades ooto, 
diligenti temponun obeerratione, et ntillasimis annolanimibiis illiistr% sndqne 
nitoii testitntm, Lahore et indnstria Biohardi Haklnyti Oxoniensis. . . . Map, 
Biae 7x4. PfesraM bp Sir Hwrp Buhoer, i’ertt, 1587. 

[From the Amherst Library.] 

Meriaa, Matthaus.— Topograpbia Helreiia, Bbatia, et Talesia ; Das ist, Besohrei- 
bnng tmd Dilimtuohe Abbildnng der Yomembsten Statte nnd Pl&ts in der 
hoohldblieben Bydgenossscsbaft Qrawbnndten, Wallisi nnd ettidher xngewaudten 
Orton. JfajM, PlaiM, and lUuttralion$. Biae 12} x 8}. BVankfurt^ 1642. 

[From the Holamann Library.] 

Minnteli, Heinrich Freiherr yon.— Beise zum Tempel des Jupiter Ammon in der 
Libysohen Wilste nnd naob Ober-Aegypten, in den Jabren 1820 nnd 1821. Biae 
11x9: Separate Atlae of lUwtratiom, size 25 x 19. Also * Kaohtrdge.' ... [to 
aboye work]. JUaetratione. Size 8x5. BerUnf 1824-27. 

Muller, 0. P.— Toyam et ddconvertes faites par les Busses le long des oOtes de la Mor 
Glaoiale et snr rOodan Oriental, tant yen le Japon quo vers rAmdrique. . . . 
2 vols. Map, Size 6} x 6. Amterdamf 1766. 

Bajal y Larrt, Joaquin.— Ezploraoidn del territorio deDayao (Pilipinas). Size 9} x6}. 
Proeenied by the Real Soeiedad Oeografioa^ Madrid, Madrid. 1891. 

Bobson, Joseph.— An account of sir years’ residence in Hudson’s Bay, from 1738 to 
1786, and 1744 to 1747. . . . Plans. Size 8x5. London. 1752. 

Boggeyeon, Jacob.— Dagverbaal der Ontdekkings-Beis yan M. Jacob Boggeyeen meth 
de Sohepen * Den Arend,’ * Thienboyen,’ en de * Afrikaansohe Gale!,’ in de jaren 
1721 en 1722. . . . Uitgegeyen door bet ZeeuwsohGenootsohap der Wetensobappen. 
Map and Illudraiions, Size 9 x 5}. Middelbwrg. 1888. 

Scblagintwoit, Hermann yon.— Beisen in Indien und Hoobasien. ... 4 vols. Maps 
and IlluetrationB, Size 9 x 6}. Jana, 1869-80. 

TopLey, William.— The geology of the Weald (parts of the counttes of Kent, Surrey, 
Sussex, and Hants). Geological Surrey Publication. Maps, UUutratUm. ami 
Seetiona. Size 10 x 6}. London. IW. 

Yelaseo, Juan de.—Qeograflay descripoidn universal dales Indies, publioada. . . . 
TOT Justo Ziuragoaa, Size 9} x 6}. PreaenUd by the Beal Soeiedad GeograJ^. 
Mai" 


Wadrid, 

Znallardo, GioyannL— II devotissimo vlaggio di Gerusalemme. 
lllfMtraliono, Size 9x6. 

Switaerland.— Besohreibung der Stadt und Bepublik Bern. . 
IBwtrationi, Size 7 x 4}. 

[From the Holamann Library.] 


Madrid. 1894. 
. Mope. Plane, and 
Borne. 1587. 
2 parts. Maps and 
Bern. 179^1496. 


Itinerariii(m) Germania proyindas ooutlnena, its qui iter aliquo yel legationis, vel 
meroatnra yel alia ex causa snscipiunt longe neoessarium. Preimted by Sir 
Henry Bvdwor. [s.p., 1587 ^ 

[From the Amherst Library.] 

Bcbeubbaer, Johann Jacob, Nova Helyetim tabula geograpblca, 1712. (Second copy.) 
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NBW HAPS. 

B|r X. A. AXXVXS, Map OKmtor, B.G.B. 


sraon. 

AiifttU-K«iif»r]r. AitarU. 

Artela’s Ssenbahnkarte yon OBterreioh-Ungarn mit StationBveneiohniB. Vierte 
Nenbearbeitimg. X. Auflage. Scale 1 :1, 500^000 or 1 inch to 23*6 itat. miles. 
Vienna : ArUw A Go., 1910. rrhe 2.40 hr. Pretaaisd fiy tha PMUhen. 
Anatria-Bniifary. K. n. X. Xilitiirgeograj^oliM Xnatitut, Vienna. 

Spenialkarte der detcneiehiBoh-ungarisohen Monarohle. Soale 1 : 75,000 or 1 inch 
to 1*2 etat. miles. Sheets: 15-yi. Knfstein; 15-in. Isidil nnd Hallstatt; 15-z. 
Liefen; 16-i. Hohenems; 10-y. Innsbruok nnd Aohen*See: 16-yiii. St. Johann 
im Pongau ; 17-ii. Stnben ; 17 *-t. Mattel ; 17-vi. Hippadh und Wildgerlofr^pitze ; 

17- yil. Grosz-Glodkner ; 17-Tiii. Hof-Gnstein; 18-iy. SOlden nnd St. Leonhard: 

18- y. Sterzlng und Franzensfeete ; 18-yi. Bmneck; 18-yii. Lienz ; 18-yiii. Moll 
Thai ; 18-ix. Gmnnd nod Spittal ; ]9-iil. Glnxns und Ortler ; 19-yi. Toblaoh und 
Cortina d'Ampezzo; 19-ix. Bleibwe undTaryis; 19-x. Klagenfhrt und Villaoh; 
20-y. Bozen und Fleimzthal ; 20-yr Pieye und Longatone ; 21-iii. Tione nnd M. 
Adamello ; 21-yi. Bellnno und Feltre : 22-iii. Storo ; 22-y. Sette Oomuni. Vienna ; 
K. u. K. MilitargeograpbiBohes Institut, 1909. Price Im. each eheet. 

British Isles— England and Wales. Ordnanoe Bnrvey. 

Sheets published by the Diieotor-General of the Ordnanoe Snryey, Southampton, 
from December 1 to 81, 1909. 

4 miles to 1 inoh : — 

County diagram, showing oiyil parishes, with a table of their areas. Cornwall. 
Price 6d. 


l.i]i^»(third edition) 

In Outline, 147. Ifi. (engraved). 

With bills In black or brown, 147. Is. (engpkved). 

Towns and Country around or special districts. 

Flat in sheets or folded in cover, with roads printed in colour 
Sheffield and the Peak : parts of sheets 80, 87, 99, 100, 111, 112. Leicester : parts . 
of sheets 141, 142, 155, 150, 169, 170. North Dovon: sheets 276, 277, 293, and 
parts of 278, 292, 294. 

With lakes and roads printed in colour : — 

The Lake District : parts of sheets 23, 24, 29, 30, 38, 39, 48, 19. Price, unmauniedt 
1«. 6d. ; mounted, 2e. each. 

Large-sheet series, printed in colours, foldod in covers or flat in sheets, 42, 78, 75, 
76, 117, 125, 127, 136, 137, 145. Prire, on paper. Is. 6d. ; mounted on linen^ 2s . ; 
mountetl in seottons, 2s. 6d. each. 

6-inoh— County Maps : — 

Hampshire, 8 sheets. Kent, 20 sheets. Lanoashize, 3 sheets. Yerkshire, 8 sheets. 
Price Is. each. 

26-inoh — County Maps : — 

Ohsahi;^, 9 sheets. Hampshire, 54 sheets. Lanoashire, 4 sheets. Busses, 26 
sheets. Yerkshire, 10.S sheets. IWice 8s. each. 

England and Wales. Beologieal Bnnrey. 

l-inoh map 

Now Sories, oolour printed. Drift Edition, 72, 142, VHec Is. 6d. each. 

(E. Stanford, lAmdon Agefid.) 

British Isles— Bootland. Oeikie. 


Geological map of Bootland, reduced ohiofly from the Ordnance and Qool^ical 
Burveys under the direction of Bir Arohibald Geikie, K.O.B., d.c.l., f.b.b. Topo- 
graphy by John Bartholomew, f.b.g.b. Scale 1 : 688,600 or 1 ieoh to 10 slat, miles. 
Beoond edition, with Descriptive Text. Edinburgh : John Bartholomew A Co., 
1910. Plies 7s. 6(i. net. Preeented by the PMieher, 

This ie a new edition. 


Denmark. Xgl. Danike BBkort Arkiv. 

Hcrt udgivet af det Kongelige Danske Sukort-Arkiv. Noe. : 281, Bornholm med 
Orngiyeuer : 282, Ghildborg-Snnd, Nordlige Del. Copenhagen : Kongelige Danske 
Bokort-Arkiv, 1909, Preeentod by the Danieh AdmirdUp. 
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ynwMe. 

Ueterridht der BeMimMA imd del EkMiibahnAetaei ton Ort-Fmnkieidi. Von 
Idijor Fr. Immanud. Scale 1:1^, (XX) on inch to 28*6 itnt biUm. PgUrmanm 
Jahrgang 1909» ^afel 41. Oo»a : Jnstiu Verthei, 1909. 


TraAoe. Sertioi CMcgraphitai de I’Amie, Hrii. 

Carte de France. Scale 1:50,000 or 1*3 inch to 1 itat. mile. Sheet xxy.-49, 
Port-Vendrei. Paris: Service Ocographiqne de TArnMie, 1900. Vriee l.OO/r. 
eaA theet 


Oermany. K. Fiiui. tedeianfiuihBc. 

Karte dci Deutschen Reiches. Scale 1:100,000 or 1 Inch to 1*6 stat mile. 
Sheets: 189, Borkum ; 140, Noiden; 172, Bmden; 887, Halbeietadi; 387, 
Bondershansen : 388, Querfnrt; 481, Hilleshelu; 488, Ibjen . 483, Coblens; 
505, Boppard. Berlin : R..EiseQ8ohmidt, 1809. PHm 1.50m. eeeh rW. 


A8U. 

China. Vriqnegnen. 

Cfarte de la Chine Orientale par le Commandant Friqnegnon. Seale 1 * 2,000,000 
or 1 inch to 31*5 stat. miles. 9 sheets. Hanoi : Service Geographiqne de Tlndo- 
Ohine, 1908. 

Although this is stated to be a miq) of Eastern China, it really includes a much 
wider area than would generally be understood by this title, and in fact extends 
ooDsiderably to the west of Koko Nor; while to the north it takes in a great part 
of Mongolia, and to the south the whole of Tarkey and the north of Siam. A list of 
authoriues oonsnlted is given under the title, from which it will be seen that the 
surveys and route traverses of all important travellers have been utilized. .The map, 
which is printed in oolours, contains a lar^ amount of detail, and care has been taken 
to distinguish *by the style of lettering the relative importance of towns and villages, 
of which latter an nnusual number are shown. 


China. Futtcrer. 

Holderer’s u. Fntterer's Eueditiou in ZcntrahAsien 1898-1899. Sektion III. 
Prof. Dr. Earl Futterer's Routenaufnalime von Min-Tsobdu bis Long-KU-Tbai 
(Nordwestliohes China) vom 1-31 Dezember 1898. Poale 1 ; ,'>00,000 or 1 inch to 
7*8 stat. miles. 2 sheets. Peiemanna Mitteilungen, Jahrgang 1900, Tafoln 4*2 u 
43. Gotha: Justus Perthes, 1909. Preaented bg the Puhliahei . 

Indian Bovemment Burvijs. . Burvoyor-Ocnml of India. 

India and adjmnt oonntries : scale 1 ; 1,000,000 : 1 sheet, Persia ; 1 inch to 1 mile : 
North-West Frontier Province, 5 sheets ; Pnigab, 3 sheets ; Bombay, 4 sheets ; 
Central Pxovinoes and United Provinces, 8 sheets ; Berar Central Provinces and 
Central India, 7 sheets ; Bengal, 1 sheet ; Eastern Benml and Assam, 3 sheets ; 
Burma, 16 sheets.— India, showing railways open and under construction on March 
31, 1909, 1 inch to 80 miles. — Bengal Survey, 1 inch to 1 mile, 1 sheet. — Bombay 
Survey, 1 inch to 1 mile, 1 sheet.— Burma Survey, 1 inch to 1 mile, 6 sheets.— 
Central India and Rajpntana Survey, 1 inch to 1 mile, 1 sheet. — United Provinces : 
Etah district, 1 inch to 4 milea— United Provinces Survey, 1 inch to 1 mile, .3 
sheets. Calcutta : Surveyor-Geueral’s Office, 1909. PreamM by fhe Secretary of 
State for Indian through the India Qfflee. 

Indo-China. Gallois. 

Atlas General de rindo-Chine Franqaise par Chabert L. Gallois. Blanoi-lIaipliODg : 
Imprimerie d'Exirdme-Orient, 1909. 

This is an interesting and instmotive atlas of Frenoh Indo-China prepared from 
tbo most reliable official documents end surveys. It oommences with a short account 
of the hutory of the cartography of the region from the earliest times, with facsimiles 
of the maps of I^lomy a.d. 1490, Mercator 15^, Bibefro 1529, Linsohoten 1599, P. 
Alexandre de Rhodes 1650, P. Goos about 1666, and Robert de Vangoudv 1751. 
After this follow sixty-fliree plates containing numerous maps and plans of Indo- 
China as a whde, and separately of its five divuionB, Choohuiehina, Cambodia, Annam, 
Tonking, and Laos. The last section of the atlas contains maps of the provinces of 
China adjacent to Frenoh Indo-China. In addition to the maps themselves, relative 
areas and other statistioal information is shown by diagrams. The maps are all 
pnsted in colour. 
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liid-0hl«i Itw* ItrrlM etognflhiqvt dt llado^Ollaf . 

Oirfte del oonmnniiOAtioaB dn Laos. Boide 1 : 750,000 at 1 inch to 11*8 stai mllet. 

5 fhieti. Huiol: fiervipe Gdogiaplkiqvo da Vlado-Qhlne, 1908. 

Aa tmtlina akatoh-map withont hilla, ihowing by oolonra aad symbol! piojeoted 
aad lasans of oommunioatioii in the French territory sooth cf Tonglang and 

between the Mbkong river and the coast. The extent of the navigability of rivers is 
also IndleaM. 

jaxa. Topographical Bnrean, Batavia, 

gpoof an Tramwogkaart van Java en Madoera. Soale 1 : 1,000,000 or 1 inch to 
iSTstat, miles. 2 sheets. Batavia : Topographioal Bnrean, 1909. 

A general map of Java in two sheets, printed in colours, showing means of oom- 
munioation np to ^te. Enlarged plans of Batavia, BSmarang, and Bombeja are given 
asinimts. 

Kanehmla. 

Die sttdliohe Mandsohurei znm Yerfolg der Operationen im mssisoh-japanisdien 
Kriege. Scale 1 - 2,000,000 or 1 inch to 21*5 stat. miles. JViermanns MitUilwngenf 
Jidirgang 1909, Tafel 45. Gotha: Justus Perthes, 1909. Presented hy the 
PmOier, 

AIBIOA. 

Uganda. Beographieal leetion, Ooneral Staff. 

Uganda-Congo Oommission, 1906-1908. Scale 1 : 250,000. 4 sheets. London : 
Geognmhical Section, General Staff, 1909. Price 2s. 6d. each sheet. Presented 
by the Vitedor of MiJiiary 0])eraHonB. 


Canada. . ^t. of the Interior, Utiawa. 

Standard Topographioal map of I'anada. Soale 1 * 250,000 or 1 inch to 8*9 stat. 
miles Sheet 9 s f Pembroke, Ontario, and Quebec. Ottawa : Department of 
tlie Interior, 1909. Preeeni&l hy the Dtpartment of the Interior ^ Ottaiea, 


Canada. Dept of the Interior, Ottawa, 

Sectional map of Canada. Soale 1 : 190,080 or 1 inoh to 3 stat miles. Sheet 74, 
Cioee lake, revised to September 8, 1909. Ottawa . Department of tlie Interior, 
1909 Prenented hy the Department of the Intel ioTt Ottatea. 


Canada. Dept, of Xilitia aad Bofenoo, Ottawa 

1'opograpbio map of Canada. Scale 1 . 63,300 or 1 inch to 1 stat. mile. Sheets: 
21, Huntingdon, Ontario- Quebec; 22, Laval, Quebec; 23, Laohine, Quebec; 25, 
Vandreuil, Ontario-Quebec. Ottawa: Department of Militia and Defence, 
liondon : Geographical Section, General Staff, 1909 Preeonted hy the Direoti^ of 
Military Operatic, 


United Butss. Oampboll. 

Kohlenfelder der Vereinigten Staaten Kaoh der Karte von Marins B. Oampboll, 
U.S. Geological Survey. Scale 1 ; 12,500,000 or 1 inoh to 197*3 stat. mttea. 

1909, Triisl S9. Gotha; Jnrtiu Ptfttui, 1909. 


. . « , Bieiom. 

Antaroue Begioni. Valaavdus. 

Daa antarktiaohe Festland. Anf Stielers Handatlas No. 6 naoh BniOik ShaeUeton 
aut* Scale 1 ; 40,000,000 or 1 ittA to 881*8 

Perthes, 1909 / Wntsd hy the PnUieher, 


Oennan OoUmioa. 

Grosser dentsoher Kolonialaaas 




uroaaer aeu^er JkOionmlaUas. Bearbeitet von Paul Snlgide 
Beiohs-Kolonialamt. Erggnaunffo-UlSKM 
Berlin : Inetrioh Reimer (Ernst Yohien), 19097 ^ PreeSdedhgike 4 

.7^ rf the Gentu oolonial aflM iow 

ytod ia the Oto/rofMeal Jounml for AhgiiBt laat The 
th« northMB put of Kuneron ftom lot. 6<> 5!6 ™ to LA# 


V*W MAPS. 


Pwr ti f Mw Wwriw. VoittnlatelbriatetllUwMKr. 

AOuCMMiia PoHi^ : maMuto d» Mviata 

e mteiMUr. OiMBitate de OutogNiplkiitp PmmM byOe MMOnio it 
MarMtt « UUramr, IMot. 


muMn. 

Admiralty Oluuti* XydrMtriBhIo BHiftiMIk AdmUiiltv 

Oharli and Plana fwAUilied by the HydrograpUo DefaaimentlA^^ ditifag 
Xovember, 1909. PmmM b|f Ika Hffdregmii^, AdmiMUif^ 

Vew Ohaftt— Ko. 3758, Plana cm the aorth aoaat of Kotwy : Oi aiaid* Mol aund» 
nortbam porlUm, 8t. 1S0« Franoe, aonkh oq^; H a iiMi 3i. Upl» Malaooa 
itiait ; Penang barbonr and lyp ro a A aa i 3i. Ml, Cbiiiay PaoblU gnif : Bntianea 
te Liau riTir, Indiiding Kaiwboang^ Idaii liver above warndbiig, 9», 

Attantio. Vacth. IT.I. mdiegiayide Oftem 

»oi oliaii of (be Norili Aflaidie ooaaiL Biaemte 1909. WmAIngton: U.8. 
HylbrogsaplibOtIloe, 1999, PmmM Cpaa 

Atlantia, Xarth. F.i. Vaafkar lamn. 

Hoteoedlogloal cdiart of ibo North AtUnlie Oeaaii* Febmaiy, 191A WitfUngton : 
DepaHmant <xf Ai^ieultwe, IT.S. Weather Bevlaaa, 19^. Pmm M Oy Aa UJ^ 
Wmttim Sunau. 

Atlantia, North, and Maditamnaan. M ataare l agieal Mae. 

Mdnihdy ineUKodcM^ aharta of the North Atfamilo and'Vedltaiiatiean, Jenaair, 
1910. Londoii: ifiteoiologlaal QIBoe, 1909. Prim Od. wMd. PrmmM dy fha 
MdmMogioai Qflai. 

Indian Oaaan. V.A Sydxagvayhia Mae. 

Pilot cdiart of the Indian Ooean, December, 1909, January and Fehniary, 1910. 
Waahington : U.B. Hydrographic Office, 1909. PnimM by ikt UJ5» Spdrohfraphio 
Ojffke. 

Indian Ocean and Bed lea. KeteerOlaglaal Met 

Monthly meteoroltigloal ohiarta of the Indian Ocean north of 15^ B. lai and Bed 
Sea, January, 1910, London: MeteovcdogiaalOffloe, 1909. PridaOdLiool. P rewn f i d 
bp Ae Mmmmogioai Q/km 

Paaifle, North. VJ. HydregrayUe Mae. 

Pilot chart of the North Padflo Ooean, January, 1910. Waahington: U.S. 
Hydrogiaphio Office, 1909. PrmmM by the US. HpdromragA^ Cffim. 

Paeide, North, V.I. Weather Bureau. 

Meteondogioal daurt of the North Pacifio Ooean, February, 1910. Waahington : 
Department of Agrionlture, XJ.S. Weather Bnzean, 1909. PrmmM by fba US. 
Feather Bwream. 




PHOTOBBAPHI. 


Baviee. 




tM' raw ram. 

dhiiaiff, opiate (8$) View of Giand oonal otid wMewmi ftom BHIfili 

CooffiIote|1^gH»b^: <M) Woit loin al Haag-ohcm* from the Oh’kii^faiig 118n; 
(85) 6011&-MI and of weit laJko^Hang-ohoa; (86) Sonth-woit end of Wait Ue, 
Ueng^QlMm; (87) The li^*fdng-t*a 0*^Tniok** pa^a), Haiig«oten; (88) The Waet . 
lake, Heng^noo ; (89) Templaa on weit lake ; (40) European home on Weat lake; 
(41) Feaa on the w from Weet lake to Oha-k’on; (48) View near north anburb, 
Hang-dhon ; (48 ana 44) View from the Oh’ien-t'ang lldn, Hang-ohon ; (45) The 
Ch*ieii*^ang m4n, fiangH)hoa; (46) The Wn-lin-lian water-gate, Hang-ohon; (47) 
Front part of the Wn-lin l[4n ; (48) The Grand oanal in the north anbnrb, Hangr^tt ; 
(40) Oanal in Hang-ohon city ; (50) South wall of Hai-ning Ghon ; (51) lion tmflhlo 
on iaa*Wlill at Hai-ning Ohon ; (52) The Hai-ning Ghon pagoda ; (58-56) The tidal 
borewt lU-nIng Ohcm; (57) Kang-i5ng-aatt and Britiah Conaalat^ Wdn-ohon; (58) 
The Uou Chiang at W6n-ohou; (59) W6n-chon anchorage; (60 and 61) Tbree-iman 
atone arch bridge in llaug-chou; (62) Stone bridge in Hang-ohon; (68 and 64) (Ine- 
apan atono arch bridge : (65 and 66) Three-apan atone ilab bridge ; (67) Bridge of 
boata at Ning-po: (68 and 69) One-apaii atone slab bridge; (70) Sea-going lunk 
in Ynqg Chiang at Ning-po ; (71 and 72) Sea-gdng jnnk m Ynng Chiang at <%4n- 
hai; (78 and 74) Ning-po houaeboat ; (75) Forry-boat (frer Ts’a^ Ohiang at Pai- 
knan; ( 76 ) Sea-gotug junk at Fai-knan; (77) Birer-boata at Fai-kuaa; (78 and 80) 
Small boat near Ning-pq; (79) Foot-boat; (81) Cargo-boat at Shao-biing Fo; (82) 
Cargo-boat at Hang-ohon ; (8H-85) Shoo-hdng Fu houaeboata ; (86) Ch’8-mou honae- 
boat; (87) Lan-ah*i houseboat; (88) ** Tobaooo ’’-boat on Oh^ien-t’ang Chieng; (89) 
**Salt”-bmt on Ch’ien-t’ang Chiang; (90) *<Bioe ’’-boata on Ch’ient'an (mia^; 
(91) ** Wood ’’-boat on (1i’ien-i.aiig (hiang; (92-94 and 96-100) Boata going over 
a Imulover; (95) Palling amall boat oTer banlover with boat-booka; (101-106) 
ViUagoa of Northern ( 'hO ( liiang. 

Xaat Africa Protaoterate. Boaa. 

Two photographa of Mount Kenio, taken by W. McGregor Boaa, Eaq. Pretenied 
hy 11 . /tear, Eag. 

Two eiilargemonts of excellent telopbotographic viewa of the mountain. 

(1) Mount Kenia, 17,040 feet, taken at a distance of twelyo milea ; (2) Mount Kenia 
at six miles range, looking south by west. 

Kashmir and Ohinese Turkestan. Bhnttleworth. 

Thirty-nine iihotographs of Hnnza and < 'hiueso Tnrkoatan, taken by Captain A. ^ 
B. B. Shuttl^ortb, i.a. Presented hy Captain A. It. B. B^utUetoorth, 

Among this set arc some good views of glacier and mountain aoenery, but perhaps 
tho moat intoresting are those showing methods of travel and oiossing' streams by 
means of improvised bridges. 

(1) Mount Bakapushi; (2) Nilt, in Hunza valley; (3) Near Minnipin; (4) A bit 
of the polo ground at Baltii ; (5) Tho Mirs palace, &ltit ; (6) Tlio lower terraoe, Chin 
Bagh ; (7) A bit of the road between Bidtit and Gulmit ; (8) A bit of the Hunza 
river near Baltit ; (9) Susiiensiun bridge over the Hunza river; (10) Fitohing camp at 
Attabad; (11) A bit of the rood at Gulmit; (12) Looking towards Paau; (18 and 14) 
Temiiorary bridge, Paau; (15) The Paan glacier; (16) The Bator glacier; (17) 
Beyond Misgat; (18) My tent, Murkhnahi, with Mintaka beyond; (19) Mintoka 
enoampn^mt, Taghdumbmh Pamir; (20) Mintaka encampment under snow; (21) 
Paik, Taghdnmbaah Pamir; (22) Khirgia yort, Faik; (28) Tashkurgan; (24) Hari- 
koli and Kashgari, Tashkurgan; (25 and 26) Mnatagh-ata from Tashkor^n; (27) 
Transport on the road between Tashkurgan and Tarbashi ; (28) Climbing up the 
Darstart gorge ; (29) Getting started, Tamshi; (80) Moving off, Tarbaahi; (81-88) 
Temporary bridge o\er Kintol ; (84) Crossing the Kintol ; (85) Main street, Tang-i- 
Hiaai^; (^) Bird’a-eye view of Kashgar from the top of the western gate; (87) The 
Swedish msaion Hospital, Kashgar ; ^8) The Hazrat Apa^ Kashgar ; (89) The bask 
of the British Conanlate, Kashgar. 


ar Ar- It would greatly odd to the value of the ooUeotlon of Photo- 
graphe which has been established in the Xap Boom, if all the Vellowe 
^^Sodety who have taken photographs during their travds, would 
fbrward ooplea of them to the ICap Curator, by whom thqr will be 
aoknowledgedL Hhonld the donor have purchased , the photogruphs, it 
wlU ho uesfhl Ibr reteenoe if the name of the photogrepher end hi* 
eddreeieie given. 
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Banken— M obbib. Ooces, Bedduuk and Oo., 48, Ohariag Oiobb. 


Oandidates for admiasion into the So<uety must be proposed and seconded by Fello 
and it ia neoessiOT that the description and lesidenoe of anoh Oandidates should be olea 
stated on their Oertifioates. 

It is provided by Chapter V., { 1, of the Bye-Laws, that— 


a JvElfTt 0“ deotion, he leqniied to pay £5 bb entranoe fee, and £8 aa am 

BnbBOriptioii for the oorrent year, and thereafter a yearly Bubaoriptionof £8. doe on the iBt Jani 
M SlSl? compound either at entrance by one payment of £45, or at any tnbBeqi 
•‘SeSooMr— providod that there diall be at the time no aireara due by bin 

FellowB of 10 yeai^ atanding and under 15 £80 

»» 20 ** ” andV ^ 

“No fellow dmll be entitled to Tote or**to eigoy any pririlege of’the Society while in arrear.*’ 
All Snbsmptions are pamble in advanoe, on the let of Jaanazy in year. 
The privDeges of a Fellow inolnde admission (with one Friend) to aU oriUni 
Meetinn of the Sooiety, and the use of the Library and Map-room. Fa ch Fellow is a 
entitled to receive a copy of all the Society’s Periodical Poblioations. 


Cppies of the Year Book, Begnlatlons, and Oandidates* wm imd 

•ptfUoKUoa at th* Sooll^Qaa^ 1, 




The World’s 
best Fountain 
Pen, and the 
one you will 
eventually buy 

Mr. Sydney Whitman writes: 
‘<Althoi^h I have received at dif- 
ferent times varioQS kinds of Foontain 
PedB as presents^ 1 liave nevettbelSss 
been obli^ to invest in a Waterman's 
Ideal, and now useJli^ exclusively.” 

Mr. Bennett BuHelgh, the 

fatnons War Correspondent, writes: 
“ It is the only Fountain Pen that does 
not dry up or blubber in the desert.” 












H.M.S. “WORCESTER.” 

Established, 1862, Incoiporited, 1893. 
Ghainnan: 

Hit Thob Suthbbland, G.O.M.G., LL.D. 
Vioe-Ghairman : 

Admiral the Hon. Sir Edmund Fjubmantle, 
G.G.B., O.M.G. 
Gapt.-Sm)erintendent : 

lommander D. Wusoit- Babxeb, B.N.B, 
F.B.SE., F.B.G.S. 

Head Master: 

F. B. OBm, M.A. (Bmm. OoH, Cunb.) 

^ The Bhip is aiuOuned in the Thwnei off 
^re^hithe, in one of the most healthy reaches 
‘I the river. The GoUege is devoted more 
Mirtioularly to the education of youths inteud- 
OFFIOBBS in the MBBOAN- 
I ILE MABIHE, and over 8000 Gadets have 
Iready passed out as duly qualifled iu that 
i^l^city. At the same t^ aft excellent 
yslem of GBNBEAL EDUCATION is 
wnedout Moderate terms. 

For UtmtnM proipeetM, apply to the 

n$ Muk tnof. London, B.C 


vtMunnxn 


(Mtsd by BiiiVA«i 

^ MARCH, 1910. 

Raoolhotioiis of the BiamoM-Malay ^ 

POninuiUlA. Edmund Fobbbs* 

On Mount Stnai. **ATiiBA.” 

Binta on Outfit for Arotio Bodlons. 

HaBBY ns WlMDT. 

Linos in Miiiy Waton. 

**6AaoBUUi4’^ of the fUM. 

JL tmn RdModian ttl-ing Centre. 

Abnold H. M. Lunn. 

The Gates of Indfau” “ Zaxpuo.” 
Tnml Photogmphy. f. b.Bail. 

BxpftuioB of the lliTlen. a. b. 

Bbownx. 

OatSt and Equipment for the 
TraYeller, Bmorer, and Sports- 
man. Put 

Among the Arllelss srrs&gad fbr iho April number 
(published Msrob astb), an- 
Sarawak, v HAur ni Wiedt. The Hill Regions 
of Assam, by T. a Homoe. MajM and Map-making. 
by^'Ps^oMETEE." Hints for Big Game Shooters, 
fay F. G. Sbu>ui. Polo on the Rlvl^ by Oaptalu D. £ 
Mn.LBB, D s 0. Khartoum : aRonaseent (hipltal. 

Witsbsdt a Go., 826 , High Holbobn, W.O. 


THB THAMES 

NAUTICAL TRAINING 
COLLEGE. . 


POTTER’S 

Oatalogue (84 pp.) of 

Books on Travel and Sport 


(chiefly new copies at greatly reduced prioes) 
8SNT POST-FREE. 

WILUAH POTTER, 

30, Exchange Street East, Liverpool* 


PEUMW8 COFFEE. ' 

RED 

WHITE 


aBLU 


For BfMMtat A nflor Diimor. 





KUYAL UBUUKAPniCAL SOCIETY. 


NOTICES.* 

Qvtfsiqr XetNiin dwinf Haroli iuid KondaT^Xwcb 7. JUnd m 

People in the Kaeai Baehi. By E. Toidays^Xondny, Xardh 14. B ^ rt n dar 
cm the BoliTio-Braeilian Frontier. By Major P. H. Fanroet^ E.a.« 
■enday, ^ril 11. Aoroes Afnoa from the Ni^ to the Nile. By Br. Ea 
Knmm. — ^MUday, April 18. Exploring and OlinAing in the Karakoram. By I 
T. d. Longetaff. 


Teuvboek for 1909.— The Year-book for 1909 ie now rea^, and ean 1 
obtained on applioation to the Chief 01erk« Bayile Bow, W. fidoe, to Fallon 
la ; to nonr^FelfowB, 2f. 6d. 


Fellowa* Beading-room. — ^The front room on the drat floor of the Sooie^a horn 
is arranged aa a Beading-room for Fellowa. On a few daya of the year it will 1 
required for Meetinga of the Oonnoil, on whioh oooaaiona a notice will be flxc 
ontaide the door of the room.. 


Any Fellow desiring to haYe notioe of the snbjeota of j^apers to be read at th 
Society’s Meetings forwarded to him, can receive such notices by post on paymei 
in advanoe to the Chief Clerk, at 1, Savile Bow, of 2t. per session. 

* See elao pp. yi., ▼iii, and x. 


WRlGHT^S 
COAL TAR SOAP 

la ncknowledced na sin 

ABSOLUTE SPECIFIC 

in warding off the bitea of 

Mosquitos and 

Other Insects. 

-VKRB. SAP. ON GOING TO WK8T AFIUCA,” My. l 
“Wright*. Co.1 Tm Soap 1. good for Prickly BMt ukd rcfrcabiag 
to th. .kla.*’ 


For Travellers It Is pacKed In an Enamelled Tin 
Bon, containing one Tablet, price Sd. 

Ifang diffleuUp obtaining, pUaaa WHta to 
The Proerietora of WRIGHT'S COAL TAR SOAP. 

4Si Southwerk StfeSt, LenSan. O.B. 




MARTIN BEHAIH : HIS UFE AND HIS GLOBE. 

Bj E. G. RAVENSTEIN, F.R.G:8. 

An exhanitiTe Memoir with numeroni lUuitrationi end Oobnrod Mapi, and a Faoiimilo of 
Behaim'a Famous Globe, printed in 15 Ooloura on 4 Sheets, 24 by 30 inches. 

Large 4to, antique coyer, gilt top, enclosed in cardboard case. 

FBIGB £B 38. BBT. 

THE EDITION ID DTRICTLY LIMITED TO eii NUMDERED COPIED. 

PHILIPS’ IMP ERIAL ATLAlfOF THE WORLD. 

154 Maps printed on 80 largo Ck>1oured Plates, size 22 in. by 28 in. Each map separately 
Indexed, forming a total of oyer 200,000 Names, with Latitude and Longitude. 

Length, 22^ in. ; Width, 16 in. ; Thiokness, 2S in. ; Weight, 25 lbs. 

PRIGB : — ^Half Leather, Gilt Edges, £8:0:0; Full Leather, £10 : 10 : 0. 

QBORQB PHILIP 6t SON, Ltd., ga* Fleet Street, London, B.C. 


PORTABLE 

ACETYLENE LIGHTS. 

Ba,y to carty. Baoy to handle. Baey to nndentaad. 

He aMintkHi lagnliid affesr 

FOR TRAVELLERS. PROSPECTORS. PIONEERS. 

For aU Ooantriai and all OHmaDia. 

tMk«oot.MN»^ uimiabbsmu 1000 . 41 . 

IMOMitlTW’Mte. inUiti.<.Od. 

xunuuDi uo..^ WAWi>.mrinno..f. 

MtUBU emUTOlU wq^.(.laoM«HlavOw>t*Wli|kn. 


psfjli|0Dlei4<|iMHi tiMFhiMMDDi 

iq iv www% 





M 0 T 10 E 


FMOXOO 




MYM UOSRAmiOAL 9001117. 


It iraold ffiMtly add to tho value of the OdUaotioB of . 
iMa bean oitahliahM in the Map Boma of the 
all the FaUom who have taken diotogra^ dniing tlia& ttavdil^ 
tewaid oopiaa at thorn to the Hap Onfator, m whomuey wonld be aisknoi 
lodged. Snonld the dmira have pniohaaed the lAotonai^ it will be oaeA 
for tefeienee if the nane of the photogia^iet and hia andrnei aie givek. 


bUeetion of Photogiiite whh 
B(^ Geogtaphioal Soeiety, 
la dntinar their travelilL wool 


MII^JL A SON, 

4 , HAYMARKET, LONDON, 


SpoHif , TaMe, Toilit A Poeket (Sa&iKj. 

ALPtME IOE‘AXE8i 8KATE8. 
AMD FIME STEEL WORK QEMERAUY. 


mmrn lav 
•ad TmttIM IJm. 


CHOLERA WAS AVOIDEI 

by the BRITISH TROOPS In the reeent 

MOHMAND CAMPAIGN 

by the me of 

Evans’ Sterilizing Tablet 

■peelslly ordend by tbo Indian OoTonunank 
to M nqiplied to the tnx^ 


I 


In three 


ed. ' 

3«. 




Fm 




Bactonologloa^^OTter 


ftall partlcnlaiB ftom i 


The Zanetic Pat. Copying Booi 


To copy letters while writing, Bim. 

’ ■ r Writing produces the copy. Eztreniely 


ilace your wnting paper m the Zanetio copying book 


iply pli 

find write as usual. The Act of Writing produc 

orders to tradesmen, letters, private accounts, MSS., etc'. 'Thousands m use in all parts of^e world. 

■a No. 90/100 Lotter Size. ^ Jrrflm ^ Makes 900 full size or 400I 

To t^e letters 8 x 10 '°.! r*** hnll-sizo copies. 

4 l 9 e€mplete 

Reffi^i/^'euh else : /oo leeves 3 

Therimpfit.*^ the y/v 

nmladofaUoopylng Samples of Zauetl 

pylngp 


systems. 


flng paper Ii 

from— 

THE PENCARBON CO., Ltd., Wellington Street, LEICESTER, 


An Echo from the South Pole, 

Feb. 7. 1910. 

Hewpa NEWMAN A GUARDIA, LTD., 

17 A 18, Rathbone Place, Oxford St., W. 

** DatA SiBB,— I have mnoh pleasure in saying 
that an the photographic equipment saTe ns 
oouptote satimotion. The camera need on the 
Sonihem jourapy was a Newman and Guardia, 
and the ezoellent photographs which we haye 
been able to bring baek are the beet testimonial 
that you oould positively have. 

** Toun fhitbn^y, 

** British Ahtarotie Expedition, 

>E. H. dHACKLETON, Oomi&aiider.’’ 

rw/twif 


NATURAL HISTORY 

WATKINS « DONOASTER 

NATURALMTB 

36, STRAND. LONDON, W.C 

(Five Doors from Oharlng Ore^ 


keep in stesk evsiy dsssripttim of 
OshiBo^ Books, sad Bpesiaieiis iia Ooll^^ 

BODS’ BOeSi BDTTBBrUfB Sm 
■OTHS,**.' 

Prist ZAt Slat iMri^Ves oa 









Overcoats, iBufts and Tantti 


fixplam. mtc Gam Haatir, or Cdaiiial viiai aa 

outfit of GABARDIME Irn tiMt vfhidi irill ataafi On rigoimi«af 
Imah Ufa wUhont ahoartofi alfiaa of waar, aad kai^ oat bUsaaifi- 
drhmaaoir or tropical fiow a pom ThaproofimiaaotafiteM 
Uy may eztfama of cUaMitc; it is wlad-piaor yaliiiMaia|y lalf- 
vaatilalinff; axtiaaiaiy Uflit, jat so stroag as to ba inta^ 
k Sach aakia ia aaartm of tha great aaaaatiala 

§9t ooaifoit la caa^i Ufe is to to &imd ia 
^ GABARDINE AND GABARDINE ONLY. 


GABARDINE iUlT. 


^attfnii and 
particulan 
pdMt^frae to 
any part of 
tko lUoHd. 



GABARDINE TENTS. 

Extmmoiy Usht, Impvfishabls, snO non'Sbtorbsnt. 


BURBERRYS , Haymarket, LONDON. 


The Best Value 
on Earth, jsf a 

Goodyear-Welted 
BOOTS & SHOES. 

RandaU’s noted **Teiiacfoiis** Brand 
are Goodyear -Wetted. 










ADiTOTttnnrak 



tNDBPBMDBHT TIOKBTB anilaUe «t a&j tinM on noarly mty Intlwar^ 
Stoanuihlp and Ooaoh thpon^ont iho World. 


ensure Cruioet. 

T»»vel. 

fricH, Egypt* India, China, Japan, Anstralaiia, etc. 

iect Conducted Parties. 

iticB at frequent intervala throughout the Seaton. 

opuInrHoUdnyTounu 


nclustve Mdependoat Travel. Th* 

acme 
e above 

ptluNi. By it the traveller joumeyi with abeolute 
iMlt iK‘udeuce, but with every detail arranged before- 


^d, ud practically every apondittifh provided 
lor. Write for exphumtoiy pitBpeotaB. 

Bankinf and Exchange, yn^gig^ noney^e 
tetToKlradinSISrcimS^^ 

Baggage and Poods. »wa 

FRRB ABSIStANOB OF COOK'S IUrTER- 
PRETEB8 at the principal Statiomi and Seaports. 

Hotel Coupons. Uotel CouixyuB are issued 
MMMWMueMnMMu from 7d. (M. to 16«. per day, 
aviuUble at one <a moie of the principal hotelti in 
each of ^e chief cities, towns, and plaoes of Tourist 
resort in Great Britain, and on the Continent. Full 
particulars are given in the TutvtUer't Gazeth^ 8d. 
monthly ; by pMt, 6d. 


Ohixf Omoi: 

Ludgato OirouSs MXTDOir. 

BRANCHie THROUOHOUT THE WORLD. 




. HARBROW, 


TiLieu.utt— " EcoNOiaoAi.| Losdon.” 


IRON BUILDINO WORKS, 

S. Bermondsey Station, S.E. 



DESIGN No. aS7. 

bungalow, ^oially designed for 
topical Climates. Ekoellently well veati- 
itcd . Large Living Bcx>m, Four Bedrooms, 
f'lillory, and Store. 

BRICE : Delivered F.O.B. London, pre- 
iK*'! for re-ereotion, includiog all key 
£189. 

Vnt.proof foundation columns and steps ' 
‘v*aed at an extra cost of £2 1 . 

3 IMW eataW^ Churehee, Chapels, Miieion HsIIb, 


Telephoxb— Hop. 17. 

DESIGN Z39a. 

BUNGALOW, containing Draw- 
ing-room, Dining-room, Three Bed- 
rooms and usual Offices. 

Constructed of timber framework, 
roofing red diagonal asbtstos tiles, 
walls “ Bough Cast” plasteiing. 

PRICE £280, 

inoluding foundations, chimneys, and 
fittings. 







Cottages, Billiard Booms, Stores, 




eclal Export CatalMiie. 


Post Free on 


this publication. 

deamntion nf w. — **- 



ROYAL OBOORAPHICAL SOCIETY, 


THE SOCIETY’S PHEUCATIONE. 


TBM OaOCMUMDEOAL SOOBXAJt, iMiitd Monttilr* Palivered free to all Fdlows ; prioe to ] 

■FI n fin TO VOMHOMI OF - m fyi'WAi 

IflM-lMt. WO pitM, d odbte qoHmiM. Priofft Wtttow, 0» ft*. HOt ; *o N on-Fallow^ 10». OA 

jonmvAL of^Sb sotal cuMSumcAii tooDBrY (oij> mawm x xaa^iaso. 

TolnB«i» tvo. Prtot. to Hop-T rtlowo, £l per toI. net* to FoWoin> lOi. pe r toL 

Fsoonrarao of tbb boyal ovooRAPinfAx- bocoty (ou> ubibs), i9s5-3 


99 Tolvmei^ 8vOs In pMto, to Kon-Fellowe, %$• I to FeHowo.OA p«r poA 

moomwmmm of TBB BOYAX. OBOOBAPimAL BOOXBTY (MBW OBBIBB), oonoisl 

14 tolmnoo, oxtending fhNn 1899 to 1802. 

iMii Tolanw ooTtn on to tTorege 840 pegei. C)t8 lelllng prieo teiog IBt. per eolnme. Theie ▼olomes eonsUtate e r 
of ezpknllon enl geognphicel work in ell ports of tbe world. In tbe 14 Tolmnes there are some 858 mape, bi 
BnmorottB tUnatMtlone of otaaracterletle eoeoeiy in the leasiHkoown parts of the world. It Is believed that a con 
ist of tbe Prooetding* would be a valaatAs addition to piiblio libraries and other institutions, while many pi 
IndiTidiials might wish to have tbe volnmes. The series is now offered, bound in cloth, at £0 per set. 


BOOXBTY (MBW 


\x xaa^iaso. 

IBXB8), I9S5-3 
lIBB), ooneisl 


OoDtalnliw a huge number of Memoirs and YsTratives of oopslderable length, besides several valuable Blbliograp 
o ver 80 Maps and numer o us Ill uatrailons. Sold for halfj^^, £2 f«r the four volumes. 

BUUilTB TO TBAVBfiltBWH.— The ninth revisea edition, edited, under a Committee of the Con 
by E. Baxvns, v.h.a.s., M^p Curator and Instructor to the Society. Price 15s. net ; to Fellows, at the House o 
Society, los. 

TBXOONOIIBTBY—PXJLMB AMD BPRBBIOAI** Specially arranged for the use of Students att 
Ing tbe Royal Geographical Society a course of Instrue^n. By £. A. Knavae, v.r.a.s. Price 5s. net. 

BXMTB ON O UT FIT FOB TBAYBXJJBBB IB TBOPICAL OOUNTBIBB. Hy Charlkb Foi 
Harfobd, m.a., ic n. Prloe Is. ad. wet. 

CATAXtOOUB OF TKB XABBABY OF TBB B.Odl. Edited by Dr. H. K. Mill. Price 

Fellowa,2s. Sd. net ; to Kon-Fel low s, i». 

TUB YBAB-BOOB OF TBB BOOIBTY. Issued annually. Price, to Non-Fellows, 2s. 6d. ; Fellowr 

BYLIASUBBS OF XNBTBUCTXOM XN OflOOBtfBY. I. In Elementary Schools. 11. In Secon 
Schools. Single ooplei gratis on application at 1 . Savile row, W. 

EXTRA PUBLICATIONS. 

TBt rgm YMAmar wobk or na sotai. oroaaApaieAi. loomr. By 

OcmiuiiTa R. Mabkhak, k.o.b., F.K.a., Preddent. 215 pp. Price, to Non-Ffllows, 5s. net ; to Fellows, 2s. Sd. ue 

TBB XJkNDB OF CAZBMBB. LAOBBDAB JOUBNBY TO CA2BBBB ZN 1798 . Transi 
and annotsted by Captain K. F. Buhtom. 2fl pp., with Map. Also Journey of the Pombelros, P, J. Baptists, 
Amsro Jos4, soross Afrios firom Angola to Tette oh the Zambeae. Translated by B. A. BKAXM.K. And a JlSnmi u 
Journey of MM. Uonteiro and Gamitto. By l)r. C. T. Bkkb. Price, to Mun-Feliows, 5s. net : to Followe, 2s. Sd. 11 

TBB TOFOOBAFBY OF THB BATTUB OF PULTABA. By G. B. Grundy, h.a. Price, b( 
in ha lf«oalf, to Non-Fellow s, Ss. net 4 to F ellow, 2s. Sd. net. 

MOTBB ON TBB KUBXIi XSZtANDB. By (Captain H. J. Snow. 8 vo, 88 pp., with two large Ch 
r eviled by Captai n Snow. Price, in bianls, to Non-Keilowa, 4s. net; to Fellows, 2s. net. 

BABTBBN FBBBIAN TBAK. By General Uoutum-Schindlbk. 8 vo, 132 pp., with Map.^ F 
to Non-Fello wa, 6s. n et ; to Fellows, a s. net. 

A JOUBNBY ON TBB UFPBB MBKONO, SIAM. By If. Warinoton Smyth. Sixty Illiistral 
and three Ma ps. P rice, to Non^Feltows, 7s. Sd. net ; to Fellows, 4s. net. 

BIBLIOOBAPRY OF AXiGBBZA, FBOM TBB BXPBDZTZON OF CBABIJBB V. ZN Z5ZZ 
18S7. By Sir R L. Pla ypaiu. Price, to Non>Fellowa 7s. 6d. { Fellows, 5s. net. 

BDUCATZONAZi BB POBT S. By Dr. J. Scott Kki.tik. Price, to Non-Fellows, 6s. ; to Follows, 2s 

BUPPUBKBNT TO THB BZBZJOOBAPSY OF AUZZBZA, FROB TBB BAB1AB8T T1 

TO 1886. By Si x LAwmi.RT PLAYvata, k.c.m.o. Prloe, to Non-Fellowe, 5s. net ; to Fellows, 2s. 8d. net. 

WAP OF THB BABABOBAW HZMAZJLYAB. In two sheets, with text. By Sir W. Ma 
O oyWAT, M .A. Price, to Ron-Fellows, 5s. net ; to Fellowa, 2s. 6d. net. 

BUBVBYING AND BXPZiOBXNG ZN SIAM. By James McCarthy. Large Maps of Siam 
m any Illustrati ons. 236 pp. Svo. Pi Ice, to Non-Fellows, lOs. 6d. net ; to Fellowa, Ss. 6d. net. 

TBB DZBTBZBUTZOM OF BAZNTALl. OVXB TBB ZiAND. By Dr. A. J. IIerbkrtbon. I 
to Non F ellowa, 5f. net ; to Fellows, 2s. Sd. not. 

ON TBB BB 8 ULT 8 OF A DBEP-BBA BOUNDOVG BXPBDZTZON ZN THB NOI 

ATLANTIC INKING THE SUMMER OF 1899, By R. S. Pkakk, w.iNhT.r.s. With Notes on Temperature, j 
S ea D epoeita, kc. By Sir Jo hn Mwb way. k.o.b., f.b. 8. Price, to Non-Kellowe, 8s. net 4 to Fellows, 2s. 6d. net. 

ABiH^lC PAPBRS FOB TBB BXPBDZTZON OF z8W. A selection of Papers on Arctic ' 
graphy and Ethnology. Reprin^ and presented to the Arctic Expedition of 1875, by the President, Council 
Fe llo ws of the Royal Geographical Society. P rloe. to Non •Fellows, 7». Sd. net ; to Fellows, 6s. net. 

TBB ANTi^TZe MANUAIi, FOB TKB USB OF THB BXPBDZTZON OF zgoz. Ei 

by Guoxo a Mobkatn r.R.e. 602 pp. ro yal Svo . Price, to Non-Fellowa, 16s. net ; to Fellows, 10s. net. 

TO L HABA AZTO CBMTBAli TEBBT. By Sarat Chandra Das, o.i.e. Editec 
tte Hon. W. W. Rookhill. Maps and Illustrations. 285 pp. Svo. Prloe, bound in cloth, to Non-Fellows, lOi 
net 4 to Fellows, 7 s. net. 

«Avv BAP OF TBB BZVBB CONGO, in Ten Sections on Five Sheets. Scale 1 : 600,00 
miles « l Inch). By the Rev. Gborub GaxNrKLL. In small portfolio, with Memorandum. Price, to N<»-Fel 
18S. net; to Fello ws, 6s. neL 

™ XN0WXB190B OF TBB IXOOB OF TBB NOX 

ATLANTIC OCEAN. Jtj Sir John Muxbay, x.o.b.. f.b.s., and R. B. Pxakk, n.ik 8 T.o.k. Price, to Non-Fellow 
n et ; to Fello wa, 8s. 6d-iieL 

OBNTBAL TIAN-SBAN MOUNTAZNB. By Dr. Gottpi 
I fiBSB AonBB. P rice, to Non-Fellows. I2s. net 4 to Fellowe, ss. net. 

edition, 190 6. Price, to Fellows, 8s. net ; to Non-Fellows, 6s. net. 

GBOCOLAPBIOAL DZBTBZBUTZOM OF YBGBTATION IN BOXBB 8 BT. By Dr. G. E. 

Price* to Fello ws, 2 s. sd. net 4 to Non-Fellowa. 6s. net. ^ 

HIBIiIOOBAPRY OF TOPOGBAPHZCAL AMD CSOLOGICAL WOBBB ON TBE PBLBOBA 

6s*et8r5>oari^is'*'n2?"”**** ^ P****’’ «>▼«•* hoaidsb as. net; to Non-Fellows, papsr co 

**^S*S*!^ ANTABime BOmmON, Z 90 Z- 4 . charts of tbe Expedition, witIbMaboir by L 
G. F. a. Molock, B.N .Price, to Non-Fellows, ISs. 6d. Bel4 to Follows. 8s. net. 

mourn AIK FAN0BABA8 fBOB TBB FAMW AM1> KWBN IiUN. With Introduction 

Pr>ea,toNcn-FakSr£l net; to Fril" UsTSSt. ^ 

BATBYinnntlOAD STOVBY OF TBB FBBffBWATBB tawim oF BOOVliAMD. U 





ZAMBEZIA. 


n THE TWMi mm. 


A Qmmi of the Yellej of 

the Zemhesl Biver, fimn its Mte to the 
ffiver Aioangwe, with its History, Agri- 
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A JOURNEY IN NORTH-WESTERN ARIBIA.* 

By sovazjis OABBUTHBBB. 

Ddeinq the kat twenty-five yean onr knowledge of the interior of 
Arabia has not been increased in any way. Althongh Arabia still 
possesses the largest tract of unknown country in the world, it has been 
neglected by travellers, and its exploration has been at a standstill for a 
quarter of a oentury. In 1008, however, Captains Aylmer and Butler 
opened up new ground in Northern Arabia, filling in a long existing 
blank between Bagdad and Jauf. Mr. D. G. Hogarth’s paper in the 
Oeografhieal Journal for Deoember, 1908, also drew attention to the 
remaining fields of exploration in South-Western Asia, and more 
especially in Arabia. I therefore determined to make an effort to travel 
over and map out the blank that exists between the Hejas railway and 
the Wadi Sirhan, to determine the western limits of the Great Nafud, 
and to visit the oasis of Teima. Thenoe I proposed to proceed to Hail, 
and if possible to follow the Wadi el Bnmma down to its junction with 
the Euphrates river. Teima attracted me because it bad not been 
entered by a European for twenty-six years, and the interest of Hail lay 
in the fact that there is no up-to-date account of the affairs of the rival 
Emirs of Hail and Biad, nor of the present state of Nejd. 

In January, 1909, t^ugh the medium of the American College in 
Beirut in Syria, I obtained funds to enable me to plan an expedition in 
search of rare animals that inhabit the. northern frontiers of Arabis. 
In flut, I might almost say that it was a rare antekqpe, namely, the 
Arabian oryx, wluoh induoed me to laundh forth into those inhospitable 
deserts, and vras the “ load-star ” that led me on across the dqserts to the 
borders of Nejd, in Central Arabia. Althongh the chief object of my 


* Bead at foe B«yal Qaogiapblaal Bcnisty, JSnuaiy H, 1910. Map, p. 886. 
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journey was natural history, yet in a land so poor in fauna, I had time 
and opportunity to further geographical knowledge, and to render an 
account of these regions in the fullest manner possible. 

In January, 1909, 1 set out from Damascus, and journeyed down the 
Mecca railway as far as the oasis of Tebuk, on the threshold of Arabia 
proper. From here I tried to pass into the interior, but found it 
impossible, owing to the hostility of the Beduin and the watchfulness 
of the Turkish officials. The Hejaz railway hinders the traveller 
rather than helps, him, for the tribes are hostile to the building of the 
line, and Turkey has no power amongst the Beduin. Moreover, the 
pure Arabs of the oasis in the interior are still more watchful, and more 
determined than ever to stop any but Moslems from entering their 
“ forbidden land.” 

1 spent two weeks at Tebuk. The tribe of the Beni Atiye held the 
surrounding country, and although 1 was safe within their borders, 
I could not go further. So 1 returned to Damascus to seek an easier 
method of getting to my goal. My plan of action was to make friends 
with some powerful Beduin tribe, who could help me on my way into 
Arabia. In order to do this, it was necessary to find a man to act as 
guide and friend, and to introduce me to one of the great tribes. Such 
a man I found in Muhammad Mirawi, a native of Damascus, who had 
wandered all over Arabia, and had come in contact with most of the 
great tribes. He bad acted as camel-dealor and transport agent for the 
Haj to Mecca, and had even traded camels from Central Arabia for 
the Egyptian Government. In fact, being a man of importance, he 
seemed to suit my purpose exactly, and I engaged him. He was an old 
man, too old, it seemed, to be setting out on such a journey ; but age 
is greatly respected amongst the Beduin, and his knowledge of the 
affairs of East and West made him a very superior person amongst 
the ignorant nomads, who, however, always have a thirst for knowledge. 

In Damascus I bought up camel-saddles, water-skins, and such food 
as rice, fiour, coffee, and sugar ; rifles and cartridges for my men, and 
a few presents of clothes for the Beduin. In fact, I bought every- 
thing I needed for a journey in a foodloss and waterless country. It 
was necessary for me to change all my money into the Austrian dollars 
(the Maria Teresa), which are in demand all over Central Arabia in 
preference to the Turkish money. My only need then was transport, 
and this 1 could not got except among the Beduin, for I wanted 
dromedaries of the finest breed. Thus I had to introduce myself to one 
of the great tribes that hold the borderlands, and own large herds of 
oamds. For without those a journey into the waterless interior would 
be impossible. I chose for my purpose the \n\)e of the “ Beni Sakhr,” 
or Children of the Book,” who hold the marches of Palestine and 
Arabia. Hearing that they were wandering hfi the neighbourhood 
of Eatrane, which was an old blockhouse on tl^* Haj route to Mecca, 
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and is now the poeition of a station on the Hejaz railway, I made use 
of the train as far as the village of Jesi, some 40 miles to the north 
of the former plaoe. 

Jesi is situated about 22 miles due east of the Dead sea, in the 
Belka country, and is of interest as being the limit of cultivation. To 
the east of this all is desert. This country is a transition stage between 
the desert and the sown,” the rolling downs are covered with a 
certain amount of growth, and in the spring there is very good pastur- 
age. Indeed, all the year round there is sufByoient to support largo 
herds of camels and docks of sheep and goats. 

The ** Belka,*’ then, is the headquarters of the Beni Sakhr, and from 
it they get their strength and wealth, for they have a good laud to fall 
back on, with a certain good supply, and are not dependent on the open 
desert with its shifting and uncertain pastures. This is their base, 
where they can keep their herds in safety and without fear of loss from 
drought, and it is from here that they range over the country to the 
eastwards. 

The **Beni Sakhr” tribe have the reputation of being the boldest 
robbers, for their numbers are great and, being rich, possess good rifles, 
therefore 1 thought it prudent to make friends with the strongest tribe. 
The exact range of the Beni Sakhr is from the Druse country south of 
Jebel Druse to Maan. The declivities of the Jordan valley and the Dead 
sea form their western boundary, whilst eastwards they wander as far 
us the Wadi Sirhan. South-eastwards they occasionally make use of the 
Sherrarat country, with which tribe they are allies, but their migrations 
in that direction are limited by the territory of the Howeitat, their 
most deadly enemies. The Beni Sakbr are true nomads, in that they do 
not cultivate, and always live in tents ; but they are of a less migratory 
habit than the tribes, such as the Koala and Sherrarat, who wander over 
the inner deserts. 

On my arrival at Jesi, 1 found that the Beduin were encamped in 
the country to the south-east, and with the aid of a party of Arabs 
going out to join the tribe, I eventually found myself, after a journey 
of thirteen houis, drawing within view of an immense encampment of 
Beduin. There were probably a thousand tents scattered over the 
boundless waste, pitched in long lines in the wadis, or in any slight 
dej)ression which would protect them from the wind. Over the 
surrounding country immense numbers of camels wandered, herded by 
half-naked Beduin boys. I sought the tent of the sheikh, Hathmel 
ibn Zeben, who proved a good friend, and showed true Arab hospitality 
by entertaining me and my men for three weeks. 

By living with the Arabs, doing as they did, and moving with 
them in their migrations, 1 obtmned an insight into their mode of life 
and customs, which helped me a great deal during my subsequent 
journey. I found them most friendly and willing to help, but I kept 
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from them my real intentions, and only told them I needed to purchase 
camels for a journey. Things move slowly in the Bast, and I spent 
fourteen days in baying three camels ! Bat the time was not wasted. 
1 studied Arab manners, learned more or less how to eat with my hands, 
and how to wear Arab costume with some comfort, how to drink coffee 
d la Arab, and, most difficult of all, how to sit still all day long doing 
nothing. I found this last most trying, more especially because it was 
cold ; a Beduin tent is a draughty place at the best, but in mid-winter 
it is almost unbearable. On two occasions there was snow on the 
desert. 

We used to feed out of a huge round dish, ten of us at a time. The 
fare was camels* milk and bread in the morning, and in the evening we 
generally had meat and rice, cooked with an enormous amount of fat. 
During the day we appeased our hunger by sipping strong black coffee. 
At night there was always a large group of men in the tent of the 
sheikh, and talk was carried on far into the night. The vexing 
question of pasture had always to be considered, and when and whither 
the tribe should move. Small matters and tribal qiuirrels had to be 
settled, and there was never a day but news came in of the raids and 
warfare of the other tribes, news of the rival emirs in the heart of 
Arabia, and of the fighting between Turk and Beduin along the Hejaz 
railway. 

My man from Damascus was most popular at these evening disc 
cussionB, for he always had some story to recount or some news to tell, 
and if ever there was lull in the conversation, he would be. turned on 
to describe adventures he had met with on his travels. Eloquence is 
a highly prized talent amongst the Beduin, and not only would they 
recount their stories in the most beautiful manner, but on occasion, to 
the tune of a single-stringed violin, they would sing extempore songs 
for hours on end. 

One day, when in our wanderings we happened to camp near some 
rolling country, the sheikh and 1 rode off in search of gazelle. We 
found a large herd, and being mounted on good horses we managed to 
ride them down, throwing ourselves off our horses for the shot, then 
gallox^ing on again. We killed six gazelle in about an hour, and rode 
back to camp with enough meat for a big feast. 

It is the custom that whoever kills game should provide a feast 
for all his friends. On the occasion of these feasts 1 noticed that there 
was always a crowd of hangers-on waiting at the end for a scrap of 
food — ^half-starved looking boys and ragged men. These were orphans, 
whose parents had been killed, or men whose herds had been lifted ’* 
by other Arabs, and as a result they were destitute, for the law of the 
Beduin is ** survival of the fittest” in its strictest sense. But the 
sheikh supplied food liberally, and 1 noticed that he always looked 
after the poor and fed the hungry. 




SMALL TENT UELONtilKG TO THE 8HERBARAT BEDUIN. 







A BEDUIH WABBIOU (SllEBUABAT TBIBE). 




A JOXJBNET IN NOETH-WESTEBN ABABIA. 


229 


The tent that I lived in all thiB time the ordinaxy black ** beit,” 
as ntod by all the nomadic tribes. It is intoTesting to note that the 
same name is nsed for ** house ” in the settled districts, a remnant of 
the time when all the Arabs were nomadic, The tents varied in size, 
but not in design. The poor Sherrarat had tiny little tents scarcely 
big enough to protect two. people firom the snn and wind, for they were 
nothing more than screens to shield the owners from the elements. An 
average tent measured perhaps 20 yards by 6 yards, but the tent of the 
sheikh was a atmctnre that spread over a length of 96 yards by 8 yards 
deep. The colour was always dark ohooolate-blaok, the back only 
being striped longitudinally with white. All the tents of the Beni 
Sakhr were like this, but the little tents of the Sherrarat were of a 
greater mixture of colour. The large tents were all divided aoross the 
middle by a brightly coloured curtain to partition off the women’s 
quarters. In all cases the front of the tent is open the whole length. 
They are pitched facing to leeward, and if the wind changes round 
they mei^ly take off the back and put it up on the other side, thereby 
changing the front of the tent. 

This tribe owned immense herds of camels, a large number of sheep, 
and sufficient horses to mount all their fighting men. They live almost 
entirely on the produce of their herds, and have but little need of 
money. The camel provides them with meat, milk, clothes, house, 
and transport. Their whole lives are given up to the breeding of their 
flocks and herds, and to systematic robbery. The Beduin lives in his 
tent for a week at a time, or until the fit comes over him, and he calls 
his comiianions, and off th^y go on a foray to steal camels, in order to 
increase their own herds. The Arab’s gpreat idea is to possess a rifle, for 
that means power. In order to do this he must steal camels. So, having 
stolen camels, he purchases a rifle ; then come more raids to take more 
camels, this time in order to buy a wife. Camels are their sole means 
of exchange. 

During this time we constantly changed camp, and wandered across 
the desert in search of new pasture, for the grazing was not sufficient in 
any one place to support the herds of camels for any length of time. At 
dawn I used to find the camp astir, and the tents being taken down by 
the women, and rolled up into huge bales, while the boys herded the 
camels, and the men loaded them up with the household impedimenta. 
When the camels were laden, the small children were lifted on to the 
to]) of the loads, where they seemed perfeotly at home. Then, when all 
was in r^iness, the migration began, and each family, with its own 
compact little caravan, set off across the desert. 

One by one each little home was packed up, and moved off to 
pastures new. First of all went the camel-herds, driven by lads and 
lasses ; these were followed by the camels, laden with the tents, camp- 
kit, and small children ; the women walked by the side, or rode. 



A J0UBNE7 IN NORTH-WESTERN ARABIA. 


perohed on the top of a tent-load » singing wild Bednin songs as they 
moved, heedless of their poverty, hut revelling in their freedom. The 
men, armed and on horseback, rode far in advance or at the rear on the 
look-out for enemies, soouting the country in search of pasture, sometimes 
indulging in a course after a hare with their greyhounds, or loosing their 
falcons at a *‘houbara” bustard. Hares, bustard, sand-grouse, and 
gazelle abounded on these rolling plains, and I saw many a pretty hunt 
with hound and hawk. 

It is a fine sight to see a large encampment on the move, imbued 
with the spirit of divine unrest.*’ The Children of Israel must have 
presented just the same spectacle when they wandered of old from well 
to well, for the Arab never changes. When the chief finds a suitable 
grazing-ground, he lights a fire as a signal to the rest of the tribe, who 
are scattered over a large stretch of desert. The smoke of the fire 
shows the nomads the position of the chiefs tent, and they gather 
round and pitch theirs in groups, generally in depressions to get 
shelter from the wind. It takes very little time to ])ut up the tents and 
to get everything in order, and then the Arabs lie about and talk and 
drink much coffee, until the spirit moves them to go on a foray, or 
necessity forces thorn to shift camp again. 

One evening the monotony was varied by the scare of an attack 
by a hostile tribe, and the news was passed through the cam]> in 
an incredibly short space of time, the cry for horsemen being taken 
u}) from tent to tent. The whole camp was in a turmoil in a second. 
Every man who owned a horse, or who could l>orrow one, armed, 
mounted, and galloped off, the women standing at the tent doors to 
wave them farewell. Men who had no “ mounts ” wont on foot, 
and the boys were busy herding the camels nearer to the tents, for in 
Beduin warfare the camp itself is] never entered, nor ai-e the tents 
molested. Thus all able-bodied men can go off to fight, and leave 
the cam]» without fear of their belongings being pillaged. The scare 
turned out to be nothing in particular — a passing raiding-party had 
chanced on our encampment, but had beat a hasty retreat on finding 
out our numbers and strength. 

As of old, the Beduin’s ** hand is against every man’s.” They are 
daring robbers, and think nothing of killing if ought is to be gained 
thereby. They have, indeed, reduced robbery to an art, and their one 
alleviation from the dull monotony of life is systematic robbery. These 
desert-rangers correspond exactly to the polite highwaymen of our own 
English high-roads of a hundred years ago. They are always spoiling 
for a fight, and the young Beduin, who are at all ambitious, find this 
their only means of becoming powerful. 

A rifle is the wish of every young Arab, and, when he has got this, 
he enters on a career of plunder, in order to possess a good number 
of camels. Every Beduin in Northern Arabia owns a breech-loading 
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rifle. I examined a great number of these, and found them to be 
chiefly of British manufacture. There were also a fair number of 
American rifles, and a few French. 

I seldom saw a Beduin praying; in faot, they seemed to me to be 
utterly careless of religion, and it is certainly remarkable that, although 
Arabia is the centre of the Moslem world, yet a third of its inhabitants 
care nothing for Islam. The nomads are not religious, and never were ; 
they would rob a Mecca pilgrim as readily as they would a Christian, 
Mohammed never converted the nomad tribes. 

During my stay with the Beduin I had been endeavouring to buy 
good camels for my journey. The remark that I wanted camels drew 
out long stories of record rides, and extraordinary distanoes covered 
without water, arguments as to the best breeds of dromedary, and their 
respective qualities. Camels form the chief concern in the Arab’s 
existence, for, as I have said, they supply him with all his wants, and 
even his wife is purchased by means of camels. Hence the breeds are 
well selected, and the pedigrees carefully kept. There are several well- 
known and highly prized kinds, and I endeavoured to obtain the best, 
for my journey was to be of the severest nature, and if the camels fail 
in a waterless conntr 3 % the results are apt to be disastrous. Many 
camels were brought to me, but most of them were refused, for I had 
an expert buyer to bargain for me who knew all the tricks of the trade, 
and 60 one by one three well-bred female dromedaries in the finest 
condition were bought at a cost varying from £11 to £16 apiece. 

By this time I calculated that my position was about 20 miles east 
of Katrane. All the country to the east was unknown, and I saw that 
by making this my ** taking-off *’ place, I should break new ground 
to the borders^of Nejd, in Central Arabia. It is true that an Italian, 
named Guarmani, passed this way on his way to Nejd some forty-five 
years ago, but his account of this region is very vague. His route lay 
to the west of mine, and although he described in detail the tribes 
he met with, and his narrow escapes from marauding Beduin, of geo- 
graphical information he gave us very little indeed. 

This country has also been described by Tristram, who in 1872 
reached the Haj route near Khan Zebib, during an exploration of the 
Land of Moab. He ventured no further, but described the unknown 
deserts to the east by hearsay, “ After three days’ journey across the 
White or limestone country is a region of black basalt, ‘ a land of black 
stones.’ This he describes as being two very long days across, and he 
thinks, but is not sure, it is about three days’ journey from north to 
south; this volcanic region he calls El Hhurreh. Beyond this black 
stone country eastward are two days more of white ground, hilly, but 
with good camel pasture, and then begins a desert with nothing on it 
but antelopes and wild cows.” 

A new difficulty presented itself at this moment : 1 could not persuade 
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any Beduin to accompany me, and act as guide acrcaa the waterlesa 
desert that I now had to &oe. One and all refused on the grounds that 
I was a Christian and therefore certain to be robbed, and that, if any 
harm came to me, they would be aooused of having had a hand in it. 
At last, with great difficulty, I induced the chief to give me one of his 
own men, a huge “ Sherrari *' of the Bherrarat tribe, who eventually 
proved invaluable. 

My arrangements being completed, having packed my goods into 
sacks, filled my four water-skins, and watered the cornels for the last 
time for many days, one evening after dusk the four of us mounted on 
four camels, left the homely tents of the ** Beni Sakhr,” and set out into 
the night. We travelled far that night, in order to get across the danger 
zone that exists along' the coasts of the desert sea, sleeping for a short 
time before daybreak, after whioh we pushed on again, and rode all day. 

I now kept my observations as best 1 could, with compass and watch, 
noting every hour I rode, as well as the pace and direction. On camels 
one travels very straight, and at a very even pace, making a perfectly 
straight line across the boundless desert, from horizon to horizon. During 
the first day’s ride — that is to say, at about 45 miles east of Eatrane — a 
remarkable change took place in the nature of the country. (I use this 
place as a base from whioh to count my distances, for it is the only 
place near my starting-point that is well marked on all maps.) The 
limestone steppe changed to black desert, the rolling country, bearings 
a certain amount of growth, suddenly stopped, and before me was an 
immense smooth plain covered with rounded flints, destitute of vegeta- 
tion except in the wadis. The small amount of animal life which was 
to be seen in the ** Belka ” country here became still less. No gazelle 
or bustards enlivened the dreariness of the scene, but there were a few 
small birds, and occasionally 1 started desert hares. 

There is a good landmark for travellers, which also serves to mark 
the junction of the limestone and the flinty deserts. It is a group 
of three little hills, standing up out of the desert, and visible at a long 
distance — Thleithuwath ” the Arabs call it. To the north of this is 
another small ridge which the Arabs have named ** the end of the 
flints,” for Arabians from the far interior, coming up to Damascus, 
here leave the black stony desert, and arrive at a lees forbidding type of 
country. Then followed several hard days of travel across the black 
desert called ** Ard-es-Suwan,” or ** the desert of flints,” by the Beduin. 

I steered a course south-east by south, and kept a very direct line. 

The nature of the country was that of a wide plain, gently rolling 
in great folds, whioh, however, looked perfectly level as a whole. It 
was a smooth limestone floor, sprinkled over evenly with countless flints, 
worn smooth by the action of wind and weather, polished and glistening 
in the sun. Here and there sandstone spires and quaint pyramidal hills, 
which served as landmarks, stood up out of the desert. This |P%at 
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black desert is not entirely featureless. The Beduin Lave names for 
every physical feature, every wadi, pasturage, and depression, every 
little hill and ouriously shaped rook^all are oonsidered worthy of name 
and notioe. The altitude was high, for day after day my aneroid 
registered above 3000 feet, and there was very little variation in the 
altitude for the first five days. 

The line of demaroation between the limestone and basalt deserts 
also marks the limit of that oountry where dew falls and where it does 
not. To the south of Wadi Bayer, the Beduin say, no dew falls, and 
I oan testify that during the whole journey I slept out in the open and 
never found my clothes in the least damp. 

There were many wadis intersecting my route, all of which trended 
in a north-easterly direction, and all flowed to the Wadi Sirhan. Three 
of them were especially large and important wadis, namely. Wadi Bayer, 
Hausa, and Hidrij, composed of deep steep-sided watercourses, and con- 
taining a considerable amount of vegetation, tamarisk, and thom-sorub. 
In the dry water-channels were piled up heaps of dead wood and old 
trees, washed down by sudden floods. Although this land appears so 
sterile and rainless, yet sudden storms occur, which fill the wadis to 
overflowing, and cut deep channels. In these wadis is o jllected all the 
animal life that exists, and I found innumerable colonies of sand-rats, 
which honeycombed the ground to such an extent that the camels sank 
in up to the knee-joint. These 1 trapped at night, for we generally 
slept in the wadis, and I used to skin them as 1 rode along the next day 
on camel-back. 

I should much have liked to stop and collect specimens of all the 
fauna that inhabited this region, but lack of water forbade it, for I only 
had sufficient for six days. The few birds to be seen were the desert 
scrub-warbler (Seotocera inquieta)^ a chat {Saxieda kucopyga)^ two species 
of larks (Calandrella braehydaeiyla and Oiaeory$ }nlopka\ the raven, and 
the ostrich. This last was an interesting discovery, for no traveller 
except Palgrave has mentioned sighting them in Arabia, although they 
have been reported by the Beduin. Presumably it is the same as the 
North African variety (Struthio eameluB\ and its occurrence in Arabia 
is an interesting example of a genus peculiar to Africa ranging into 
Asia. I saw three in the Wadi Hidrij, which is, roughly, 120 miles 
south-east of the Dead sea. They are found all over the interior of 
Arabia, but this is probably their most northerly limit. Bavens seem 
to find a living in the most desolate localities, and on one occasion a 
pair of these birds followed ift, as we travelled, for a whole day across 
the desert, stopping when we stopped to eat, picking up the crumbs 
after we had left, and then following on behind. 

For six days we never saw any signs of human beings, but that 
this region is crossed and reorossed at certain seasons by large numbers 
of Beduin, is evident from the well-defined tracks that mark the 
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deseit. The surface is bard and strong without any sand to blow about 
and cover up traces of footprints, and at the same time it is too hard to 
tal4 an impression easily, yet the desert is tracked in all direotions by 
smoothly worn paths, which are probably of an immense age. 

To show the immensity of this land and the ease with which one 
could lose one^s self, I may mention that we had to travel a whole day's 
journey without in the least knowing where we were, until my guide 
could pick up his bearings. Then he sighted a hill shaped like a camel- 
saddle just showing al)Ove the horizon, and knew our position exactly. 
At night wo travelled by the guidance of the stars, for it was often 
necessary to push on at night as well as in the day. My usual plan 
was to travel from sunrise till eleven o'clock, then rest for two hours, 
and travel again till five in the evening, when we took a meal and 
rode on for a couple of hours in the dark l)efore stopping for the night’s 
sleep. I never used a tent, there was no need for it, the climate was 
perfect. I always slept as the Arabs did, on the ground, wrapped up in 
a sheepskin coat, beside my camel. 

The camels during this trek had no water, of course, and very little 
to eat, for they never liatl more than two or three hours to giuzo every 
day, and there was not always suificient to eat. This is the reason why 
the best camels in the finest condition at the outset are an absolute 
necessity. I repeatedly took these camels for periods of six and seven 
days without water. Nine days is the recognized limit in Arabia 
whilst travelling, but herds out grazing in the spring months will go 
for a much longer period (three weeks, it is said). In the colder climate 
of Central Asia the Bactrian camels will endure for nine days. I 
mention tliis because there seems to be much misapprehension as to 
the abilities of camels to exist without water. A recent writer in the 
Times states that “ in Arabia the breed (of dromedaries) appears to have 
deteriorated, for here they will thirst perhaps for three days, after 
which they die, protesting. . . 

On the sixth day after leaving the tents of the Beni Sakhr the black 
desert ended, and 1 entered a region of sandstone. The whole aspect 
of the country altered, and l)efore me stood a prominent range of hills, 
where water was said to exist, and our water-skins being empty we 
hurried on. The wadis now drained to the west instead of to the east 
into Wadi Sirhan, and I eventually found a large depression situated 
north of the hills called Itbaik, to which they all flowed. The well 
was situated in a wadi called Hausa, which is surrounded by steep 
hills, an outlying spur of a more extensive range farther on. 

Wells in such a country ns this rank as a most important feature, 
for they make possible the existence of a large nomadic population. 
One well in a waterless region will support any number of shepherds, 
and will enable them to use as a grazing-ground a country which would 
otherwise remain uninhabitable for lack of drinking-water. I found 



A JOUBNET IN NOKTH-WESTERN ARABIA. 


235 


the well of Hansa to contain the most excellent water at a depth of 
40 feet. 

We watered our camels and filled our water-skins as quickly as 
possible, for the wells are still the most frequent causes of quarrels, 
as in the days of old. But, quick as we were, we Jiad an exciting 
moment when suddenly- four Beduin appeared riding down on us 
in a threatening manner. They called on us to stand and deliver. 
But we, being the stronger party, were on the point of firing, when my 
guide suddenly recognized his own tribesmen, and all was well. The 
next minute the Beduin were kissing each other. The robbers were 
of the Sherrarat tribe, scouting the country on the look-out for plunder. 
If I had not had a man of their tribe with me there would have been 
a fight, and somebody, probably myself, would have lost his camels, 
and been left stranded in the desert. An ominous number of graves 
dotted the ground around the well, showing where others had been less 
fortunate. 

In the neighbourhood of this well I saw much game. The hills 
wore inhabited by many ibex (Capra iinaitica), and I saw some carrying 
very fine horns. Gazelle also were numerous here, and seemed to prefer 
the hill country to the ojten desert. I found tracks of the ** cheetah,*' 
and came on the first clear traces of the Arabian oryx (Oryx heatrix)» I 
loft the well and went some way to the south-east, where I camj^d in 
order to hunt the surrounding country. The whole of this region 
belongs to the SheiTarat tribe, but, not being i>owerful, they are 
unable to hold it against strangers, with the result that many Beduin 
range over this area and render the country unsafe. It is neutral ground 
where many a fight takes place. Pour great tribes wander round its 
borders, the Koala and the Beni Sakhr on the north and north-west, the 
Shammar on the east, and the Howeitat on the south-west. The Sher- 
rarat, in order to save themselves from constant harrying by those stronger 
tribes, have become allies with them. Whenever 1 came across Beduin 
of the above-mentioned tribes, I found small encampments of Sheriarat 
pitched alongside of them. They are the poorest of the poor, and their 
tents are nothing but a shelter from the wind and sun, sometimes not 
sufficient to protect the whole family at once. They are fine hunters, 
however, and excellent shots, as their country is full of game. They 
also have the peculiarity of being mostly left-handed. 

There are evidences to show that the interior is becoming more dry, 
and as a natural result the nomads find it more difficult to support them 
selves, and are therefore dwindling in numbers or seeking the protection 
of the semi-nomadic tribes who live on the edge of the cultivated lands. 
It is said that the Sherrarat were once a large and powerful tribe, and 
that their country was a “ good land ” ; but the drought came, their 
herds died, and their country, which was once good pasture-land, 
became dry and useless. This they told me themselves, and went on to 
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Bay that, aa a result of the prolonged drought— it lasted seven yeats — 
their tribe divided, and the greater part migrated to Tunis. I aaked 
them when that was, and they said, In the days of Mohammed.” This 
remark seems to be of the greatest interest, for it is evidence as to the 
desiooation of Northern Arabia. The date they gave me, the days of 
Mohammed, would be about 600 ^.d., and this corresponds with Prof. 
Huntingdon's oonolusions as to the desiooation of Central Asia, namely, 
that the period from 300 a.d. to 800 a.d. was the time of the greatest 
desiooation and lessening of the rainfall, which caused the western 
migration of the inhabitants of those regions. 

Such a drought as this would affect the Sherrarat more than the 
other tribes, for the Sherrarat hold a region which is wholly desert. 
Without large wadis, where there is always pasture or oasis, they have 
nothing to fall back on, as the Koala have in the Wadi Sirhan, or the 
Beni Sakhr in the Jordan depression. Lady Ann Blunt also tells of a 
legend she heard in Nejd, to the effect that there was a great famine in 
Arabia, and the tribes migrated to Tunis. 

1 now reached a most interesting region called “ Itbaik,” which I 
am of an opinion is the same as the range of hills mentioned by Doughty 
on hearsay. He called it ** Tobeyk,” and it is placed somewhat vaguely 
on the map, rather to the north of its real position. He described it as 
being as high as the Irman mountains in Nejd, and as being snow- 
covered in winter for a considerable time. I found it to be a sandstone 
range, with erupted basalt rocks on the desert at the foot of the hills. 
The hills were a mixture of sandstone, worn black by weather, and of 
lava-capped sandstone piles, all of which had the appearance of flat- 
topped table mountains. Some of these were perfectly black, and looked 
like immense cinder-heaps, while others were of red sandstone, with 
only the lava-cap showing black at the top. 

The range ran east and west. Towards the east it soon faded away 
and was lost in high rolling country of sand-dunes and sandstone rooks ; 
to the west it rose up, and appeared to culminate in higher peaks of 
about 4000 feet. At the point where I crossed the range my aneroid 
registered 3600 feet. In the valleys and among the hills the g^und 
was silted up with red sand, and there was much less vegetation on the 
south side than on the north. In this region of sands appeared the flrst 
ghada ’* bushes, a species of salsola, which grows all over the inner 
sand-desert of Arabia. I think that this range of Itbaik is continuous 
with the ridge which borders the Hejaz railway on the east, and 
possibly with Jebel Sherora, that one sees to the north-east of Tebuk. 

Leaving the hill country, and dropping again on to desert, after 
two days I found the wells of Mghairah. These wells contained good 
water, but of a very red colour; it was not far below the surfisoe, and 
there were many well pits. Here I fell in with the main section of the 
Sherrarat tribe. Some two or three thousand camels were driven in to 
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be watered at the wells. I was straok with the extreme poverty of these 
Bednin, for their tents were miserably small, their food was abomin- 
able, and the sheikh did not even have any ooffee. They possessed 
some black camels — ^the first I had seen— and they also had some 
exceedingly fine white dromedaries. The Sherrarat are considered the 
most skilfal hunters, so I* tried to persuade a hunter to accompany me, 
but they all seemed a&aid to go in the direction I indicated because of 
the Howeitat tribe, who were out raiding. 

At this encampment I was paid the greatest compliment that can 
be offered to any stranger. A young camel having been killed for the 
evening meal, tke women collected the blood in a bowl, and, with a 
switch of dry grass, they painted long streaks of blood on the necks 
and flanks of my camels. In the dry climate the blood remained on for 
a very long time, and acted as a talisman amongst all the Sherrarat 
Beduin. In this camp 1 saw the strange sight of a camel carrying 
large saddle-bags, in one side of which were twe babies, and in the 
other a baby camel I 

** Man wants but little here below,” but the Sherrarat have reduced 
their wants to a minimum. A Sherrari 1 engaged as a hunter possessed 
nothing in this world except his camel, saddle-bag^, rifle, and the clothes 
he stood up in. He travelled with me for a long time, and never even 
had an extra covering at nights, although the weather was terribly 
cold. 

The Sherrarat are all very good shots, and it is a common saying 
amongst the other tribes that a Sharrari is equal to three other men in 
a fight. Their skill in tracking is also very great, for these nomads, 
like the Red Indians or the Hottentots, have reduced the practice of 
tracking to a science. Half the life o£ a Beduin is spent amongst 
the camels; from early childhood, when he is sent out to guard the 
herds, until he is too old to ride out on raiding expeditions, camels 
form the chief concern of his existence. They are herdsmen by pro- 
fession. Without the camel, life would be impossible in the deserts of 
Arabia. Small wonder, then, that camel-talk is as interesting to the 
Arab as the camel itself. It is his only means of information, and, by 
constant practice, the true Beduin can read the footprints like a book ; 
they are science and gossip to him. This art is called Athar. 

On several occasions when travelling by night my hunter stopped 
his camel, and, after a short examination of some camel-tracks, exclaimed 
that it was a raiding party of such a number and of such a tribe, and on 
each occasion I proved him correct. In daylight he could determine the 
exact number of camels from a mass of tracks all going in one direction, 
and could also say how long ago they passed and to what tribe they 
belonged. Marauding bands always leave a long, straight, compact 
line of footprints, as of men travelling fast, close together, and with an 
object. On hard, stony ground, where the camels leave little or no 
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impreBsion, the dung tells exactly the time at whioh the owners passed 
that way, and probably the nature of the pasture, from which they 
deduoe the extent of their wanderings. 

Another most ioteresting custom of the Sherrarat is their habit ofv 
fortune telling. On every possible occasion, when in doubt as to the 
way, in danger of marauding bands, in want of water, or even when 
hunting and are in doubt as to the age of an antelope track, they 
proceed to tell their luck before vonturing. It is simply done, by 
smoothing out the sand and making at hazard several rows of marks 
in the sand with the fingers. An even number is a bad omen, an odd 
number a good. 

On leaving the wells of Mghairah a new type of country faced rxs. 
This was the region immediately west of the Great Nafud sand-desert, 
where I entered a very weird area of wasted sandstone hills. It was 
as if the whole country had been swept away by the continual westerly 
winds that always blow here* with groat violence. The ground was 
covered with wind-worn rooks that stood up in hundreds like giant 
mushrooms. In other places the dominating feature of the landscape 
was Ihe table-mountains. These are of volcanic core, but outwardly 
appear to be sandstone. They are black at the summit, whilst the sides 
are rod. Long ages ago the whole desert was at the same level as 
th(* top of these hills, but the continual wasting away and drifting of 
the sand towards the cast has lowered the level of the country, and only 
the hard volcanic sjuros remain. The result of this wasting has gone to 
make tlie great sand-desert that has formed in the centre of Arabia, and 
which is called “Nafud.” The true “parents of the Nafud” are, 
however, further west than this — the high ranges of wasted sandstone 
that border the Hedjaz railway* 

Vassing to the east of the well of Fajr, and safely through a mixed 
encampment of Koala and Shen'arat, I entered on the last stage of my 
journey before reaching the first oasis. The land became more barren. 
There was scarcely any camel-feed at all, neither had 1 any success at 
hunting, although I followed one herd of oryx for three days. We 
found on one occasion the traces of a fight between the Shammar tribes- 
men and the Koala, which showed that we were getting within the 
boundaries of the Emir of Hail. 

To show how complicated are the intrigues of the various tribes, 

I might say that the Koala Beduin are enemies with th^ people of 
Teima and with the Shammar tribesmen, and yet the}' are friends with 
the inhabitants of the oasis of Jauf, who are themselves adherents to the 
Emir of Hail, and indirectly with the Shammar and Arabs. 

On the eighteenth day after leaving the tents of the Beni Sakhr I 
sighted the oasis of Teima, the first town of any importance in North- 
Western Arabia. The oasis formed a large patch of cultivation in a 
glaringly white and absolutely sterile basin. We rode down and boldly 
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ontered the oasis, being entertjuned hy one of the leading families, 
relations of my Damasoeuo friend who aooompanied me. 

So far everything had gone well, and I had passed through the 
Beduin tribes without hindrance, but I had yet to deal with the 
fanatioal settled population of the oasis of the heart of Arabia — the 
pure-blooded Arabs. My intention was to remain in Teima until 1 could 
procure guides and protection for my journey to Hail, but my plans 
were suddenly upset by the Qovemor of Teima ordering me to lea^ve 
the oasis immediately. He also sent his armed servants to turn out all 
my baggi^e, and to rob me of all the money they could find. This they 
did. Finding me quietly sitting in a tent pitched in a garden under 
the palms, they covered me with revolvers, tore open all my baggage, 
and took everything that they fancied. They did not find much, how- 
ever, for 1 had already taken the precaution of stowing all my valuablo8 
in the harem of my host’s house, where everything, iii Arabia, is as 
safe as in the Bank of England. 

However, on one pretext or another, 1 managed to remain in Teima 
five days, in spite of daily warnings from the governor to “ quit.” He 
also made insinuating remarks to me as to the fate of the last European 
who visited their town— Huber — who was hero in 1863, and was 
eventually murdered. 

Although the governor, the representative of the Emir of Hail, 
beha^ed thus, the inhabitants were, on the other hand, quite friendly. 
My host i»rovod his Arab hospitality to the fullest limit, and was 
willing to endanger himself rather than turn away a stranger who had 
come to his house. < 

The chief im^^ressions 1 gathered of this ancient oasis were, the 
extreme cleanliness of the bouses, the groat size of their halls, the wonder- 
ful water-supply, and, I might also add, the beauty of the women. 
The halls are of such a size that when occupied by twenty or 
thirty men they still look empty. The rooms are high and lofty, 
with roofs of palm or tamarisk rafters, often supported by rows of 
pillars. 1 measured one room 40 feet by 30 feet, and 20 feet in height. 

'fhe chief sight in I'eima is the great well-pit, the El Haddaj, 
rightly called the Heart ” of Teima, a well famous all over Arabia. 
It is of such a size, and so groat is the flow of water, that ninety camels 
can draw water at once. By a clever system of skin-buckets and ropes 
])aBsing over ninety pulley- wheels, this number of camels can work at 
the same time. Automatically the water is tipped out into stone 
troughs and is carried to the furthest oomers of the oasis by irrigating 
canals. Day and night the water is being hauled up, and the oonstant 
croaking of the water-wheels resounds all over the oasis. Besides this 
well, there are at least twenty smaller sources. 

This water, the natives say, comes from the volcanic country called 
Harra. It is without doubt a strong spring of pure artesian water. 
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mliioh they hare ohanoed to tap, which would otherwise flow unused 
all the way to the Persian golf. There is apparently a great deal of 
water flowing across Arabia, but secreted in the sandstones far below 
the surface and hidden under its burning sands. 

In the depression of Teima the water lies nearer the surface, and is 
therefore more easy to get at. By means of the water thus made use 
of, the inhabitants grow the following crops: barley, wheat, and a 
small quantity of millet; they cultivate the plum, flg, lemon, pome- 
granates, and gigantic citrons. Grapes they grow in small quantities, 
and, curiously enough, tobaooo — a strange product for an oasis generally 
considered strong adherents of the Wahabi sect, whose tenets forbid 
them to indulge in luxuries and the lise of tobacco. Dates, however, 
form the staple food of the inhabitants, and these seem to reach as near 
|)erfeotion as possible in this oasis. The date-stones are ground up and 
used for camel-food. 

Another industry of Teima is the collecting of rock-salt, which is in 
general use amongst all the tribes of Northern Arabia. 

The inhabitants of Teima are of the purest Arab breed, and very 
handsome in appearance. They appeared to me of almost a pale com- 
plexion after the Beduin, but this is not to be wondered at, seeing that 
they seldom leave the shadow of their palm trees, and never have to 
endure the burning glare of the desert. The men wore their hair in 
long curls, or in plaits, and they always shave the upper lip in orthodqx 
Moslem manner, but as a rule they had scanty beards. Their dress 
varied but little from the Beduin, except that they carried swords 
instead of rifles. These scimitar-shaped swords were of flne workman- 
ship, made at Hail, and the owners carried them constantly wherever 
they went. The natives seemed to me to be extremely suspicious, and 
zealous of guarding their oasis from intmding strangers,* and they are 
just as suspicious of the Turks as of the Christians, especially now that 
the Hejaz railway passes within a two days’ journey of their town. 
That the oasis of Teima is increasing in size is evident from the new 
plantations of young palm trees that are appearing on the outskirts 
of the older cultivation and the new walls encircling, (jihppi. There 
is no reason why Teima should not increase in#{te||^rity, for the 
water-supply is unlimited. The aneroid read 2800, and 3000 feet 
whilst 1 was in Teima, though Mr. Doughty makes w^O feet higher 
than this. " 

It seems impossible to give any estimate of the size of Teima, for 
there is no large block of houses or bazaar. Each man’s house is situ- 
ated in its own garden, surrounded by a high walL At the time of my 
visit — the end of February — spring was in evidence at Teima. The 
plum trees were in blossom and the figs in leaf, and I also noticed many 
small birds on their northern migration. 

«'Of the affairs of the Emirate of Hail I heard but little. The present 
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Emir wiusi a ohild of tweWe* years of age; at that time the oonatrj was 
being ruled by his unole Hamud ibu Sebhan. While I was in Toima 
this man was killedi and no doubt (deeps with his fathers, whiUt his 
cousin Zamil ibn Sebhan rules in his stead. Of the rival emirs, Ibn 
Soud was at that moment the stronger. 

After five days the attitude of the govemdif became very threaten- 
ing, and since I had no guides to aooompai|l|)|«ine to Hail, and the tribes 
in that direction were in a more unsettled state tium usual, owing to 
the murder of their leader, 1 left Teiim. Escaping by night, I struck 
due north and explored the western edge of the Nafud. The southern 
edge of the sand-dune area has been skirted by a few travellers, but its 
western limits were unknown. 

Passing along its western edge, I determined the limit of the sand- 
dunes in this direction to within two days of the oasis of Jauf. The 
dunes begin in a most remarkable manner, rising up abruptly above the 
surrounding desert, so that one can walk in a few paces from the hard 
stony steppe on to the wild turmoil of sand-hills. At the edge of 
the dunes, half-way between Teima and Jauf, the aneroid registered 
2300 feet, which corresponds exactly with Blunt's observations at the 
Nafud edge near Jauf. Mr. Doughty's readings on the edge of the 
dunes between Teima ami Hail are much higher than mine, namely, 
3495 feet. This greater altitude is accounted for by the fact that 
the general elope of Arabia is from the south-west to north-east, and 
that therefore the highest part of the floor of the Nafud is in the 
region where Doughty took his readings; also the sands themselves 
lie deeper on the south and south-west than they do on the north 
&nd east. 

The sand-dune area itself is at a higher altitude than the borderirg 
steppe, and one immediately rises on entering the sand-hills. The aneroid 
registered 2300 feet on the steppe, and 2600 feet on the first sand- 
ridges. Euting gives 960 metres as the altitude of the highest sand- 
dune, and Doughty makes a difference of 575 feet between the steppe 
and the sand-dunes. Thus the dunes stand up above the true level of 
the desert to a height of from 300 feet to 500 feet. 

The sand-dune area, curiously enough, supports a considerable 
amount of vegetation, a heavier growth, indeed, than the surrounding 
desert. The Nafud is covered with the ghada bush, and a tall grass, 
called ** knusi ” by the Arabs {AmUda /orskoAM), grows in some quantity, 
and is excellent feed for camels. There are alro wide stretches of pure 
sand without growth. I have measured the roots of the ghada, where 
the sand has blown away and left them exposed, as 50 feet in length. 
I also found a curious parasite (fiynom/onium eoedneum) growing on the 
roots of the ghada bush, which produced a long spadix of the moat 
brilliant red colour. As these are very jaicj and full of water, the 
antelope that inhabit this waterless region dig in the sand in order to 
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get at them. It is worthy of notioe that the Arabian oryx seemed to 
be most numerous where these parasites were growing. Another plant 
of parasitic habits found there was the Phelipea hUea, 

All the dunes trended in a north-and-south direction, and the sides 
facing east were generally too steep for the camels to walk down. The 
sand was red and of an extremely fine texture, and I noticed that on the 
tiny sand-ripples the summits were composed of large grains, whilst 
the hollows were filled with very fine particles. I saw nothing of the 
curious faljes, or great horseshoe pits, which all travellers have re- 
marked on in the centre of the Nafud. In the sand-desert itself there 
are no wells, but outside its limits on the west I found three, namely, 
XJbai, Huj, and Imleih. Only the last named was visited, and I found 
it to contain rather salt water at a depth of 20 feet. There were 
numerous well-pits. The well of Huj is between this and the Nafud, 
and is well marked by a hill shaped like a camel-saddle and called Huj 
TJmkur. 

The well of Ubai is also on the Nafud edge north-north-east of 
Teima. To the east of it there are some sandstone crags emerging out 
of the sands, called “ Tbeithuwath Assafiyyeh *’ and *‘Hulwan Khunfi;” 
the latter is identical with Thulla Helwen mentioned by Doughty. 
These hills, like the crags of Jubbe on the Hail-Jauf route, are pro- 
bably a confirmation of Euting*s statement, as mentioned by Mr. 
Hogarth, that ** the sandstone stratum of the Nafud is not infrequently 
emergent in the form of fiat-topped hills.” 

The Roala tribe were camped in this region, and although 1 only 
came in contact with a small section of the tribe, I could not hel^ 
noticing their superiority to the other tribes I had met. They appeared 
to be remarkably well to do, owning many horses, falcons, and hunting- 
d(^s, while their tents were very large and their camels were decorated 
in a way that suggested wealth. 

To show that this region is not entirely without rain, I may record 
the fact that we came across several pools of rain-water caught and 
standing in hollow rocks. We should have passed them by unnoticed 
if it had not been for the camels, who sniffed the water from a con- 
siderable distance. This water would remain for several days if there 
was no wind, but with the least breease it would soon dry up. There 
was a small encampment of Beduin near by, dependent on these small 
pools of rain-water for their drinking supply. 

Along the edge of the Nafud I found a few more birds, and obtained 
samples of a chat (Saxicola morio)^ three larks {AUemon deiertorum^ Ammo- 
manes iesertorum^ and A. cinetum)^ and the cream-coloured courser (Our- 
tortus gdllicus). On the sand-dunes I found the broken eggs of the ostrich, 
and many small hares. An extremely venomous snake exists in this region, 
and I obtained one fine specimen. It is a homed viper of a bright sand^ 
colour. But the most interesting fauna was the Arabian oryx, whose 
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hAuntB I had at laat found. Here on the weetem edge of the sand- 
dunes they roamed in oonsiderable numbers, and I oarried off with me 
five entire skins of these antelope, which had not previously been 
hunted by Europeans, nor had they even been seen in their natufal 
haunts. 

Leaving the Nafud and turning west, I returned to the well of 
Hausa, passing on the way the borders of the smooth black plain 
of Bseita. This is identical with the Albuseita mentioned by Wallin 
in 1848. Although absolutely bare of all vegetation at the time of my 
visit, I noticed many little circular threshing-flooni, where the Beduin 
prepare the seed called '*aemh/* which grows in great quntity when 
there is any rain. The semh plant, according to the Arabs, cannot be 
reproduced from seed, neither have they ever succeeded in cultivating 
it. For this reason the Sherrarat call the plant the gift of the rain.” 
The grain is dried in the sun and ground into flour. This they make 
into bread, or mix with their dates, or eat as porridge. 

The well of Hausa we found to be nearly dry, and, with thirsty 
camels and empty water-skins, we hurried on, travelling parallel with my 
out-going track, but on the west of it. This route took me to the wells of 
Bayer, in Wadi Bayer, where 1 chanced to fall in with a raiding party 
of Beduin. They were encamped at the well,^on the look-out for Arabs 
coming in to get water. They at once took my party prisoners, and I 
should have lost all my possessions if the chief had not hapiiened to be 
friendly with the tribe of the Beni Sakhr, under whose protection I had 
set out. 1 mention this as an example of Beduin chivalry, for the 
Arabs are still romantic highwaymen rather than bloodthirsty rulBans. 
They have not degenerated, neither are they illiterate or uncouth, but, 
on the contrary, exceedingly polite, and have the same powers of 
eloquence, and the same beauty of speech, which have always dis- 
tinguished them. These desert-dwellers own no law but custom, and 
their custom is inviolable. 

As a result of my capture by this raiding party, I made a most 
interesting discovery. The well called Bayer, where the robbers were 
encamped, is situated in the upper part of Wadi Bayer, some p5 miles 
oast-north-east of the oasis of Maan. Now, this is on the line of the 
supposed ancient trade route between Egypt and Busra, and, as a proof 
of such a route having existed, I found at this very well the ruined 
remains of a large khan, or caravanserai. Such a building as this, far 
away out in the sterile desert, must denote an ancient prosperity which 
has long disappeared. 

With the decay of Babylonia and the desiccation of Northern Arabia 
the trade routes naturally fell into disuse. Even the great trade centre 
of Petra is deserted, and Qerra, the terminus on the Persian gulf, is 
nothing but a name. Small wonder, then, that the wayside stations 
have fallen into oblivion. 

8 2 
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This, theiit is another link in the diain, and we now have an alinost 
complete series of wells across the middle part of this rontoi namelj, 
from Petra to Janf. The stages between these two places are as 
follows : — 

Petra to Maan, 20 miles. 

Haan to Wokh, about 26 miles. This is a wdl and ruined village 
mentioned by Palgrave. 

Wokh to Bayer, 30 miles. 

Bayer to Weisit, 95 miles. (I should not be surprised if there 
is yet another well in this region, together with a ruined site, still 
undiscovered.) 

Weisit to Jauf, 90 miles. This stage is through the Wadi Sirhan, 
where there are numerqua wells. 

Of the stage from Jauf to the head of the Persian gpilf we know 
nothing, but on the old maps in the atlas of Ptolemmus, I find place- 
names at regular intervids, as if indicating the stopping-places on a 
caravan route. 

These details will be of interest to those who propose a railway from 
Egypt to the Persian gulf. No greater hindrances exist than those 
ah^dy overcome by the builders of the Hejaz railway. As a whole 
the t 3 rpe of country would be easier than that crossed by the Mecca line, 
and the physical difficulties less severe. 

The objection put forward that the Beduin would prove hostile to 
the building of the railway is, I think, unfounded. On the Hejaz ' 
railway this hostility does exist, it is true. It is partly the result of 
a weak government, but chiefly because the building of the* railway 
takes away from the Beduins the blackmail which they have imposed 
from time immemorial on the pilgrim caravans, in return for a safe 
passage through their territory. Moreover, the trouble usually occurs 
an the threshold of the Holy provinces, and not on the northem 
deserts. 

Now, if the ** Suez-Busra ” line was built, the Beduin who inhabit 
the region through which the line would pass, need not be inter- 
fered with in any such way. They would not lose their independence 
through the building of the railway. The Beduin are not un- 
reasoning barbarians, but are quick to recognize a powerful and just 
government. 

The Hejaz railway is not interfered with by the Beduin, except in 
the neighbourhood of the Holy provinces, and t have myself seen the 
strange sight of a band of maurauding Beduin come in to a station on 
the line in order to get water for their wounded men and horses. 

From the wells of Bayer, which, by the way, consisted of two well- 
pits about 40 feet deep, containing most excdlent water, I travelled 
fast, until I reached the Hejaz railway at Khan Zebib, which is an old 
Saracenic castle on the pilgrim route. From here I made my way to 
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the tents of the Beni Sakhr, and thence by way of the Jordan Talley tp 
Damasons. 


The Pabsioent (before the paper) : Mr. Douglas Garruthere, who has kinlly 
undertaken to lecture to us to-nIght| has obviously many years’ good work Defore 
him, though havine already done some admirable scientific work. His first 
exploration of whiw 1 have any knowledge was that te Mount Buwensori, 
undertaken under the auspices of the British Museum. After that he went 
with Mr. Bickmer Bickmers to Turkesia&i and we may hope to hear later on 
some of his experiences in those leglcas. Then he pveoeeded to Asia Minor, 
and he will to*night tell us something about his journeys In the lesser-known parts 
of Arabia. Bubsequently he did some excellent work in the Dead sea region. 
He is, I understand, about to proceed on other journeys with some weU«tried 
companions, and we may therefore look forward to a great deal mete usefiil work 
coming from this explorer. 

Mr. Hogabth: If I must begin the discussion, I shall avail myself of the 
opportunity to oongratulate Mr. Oamitbers on having made an exceedingly 
interesting journey, and on having come safely back. I think you will all agree 
with me that he has spoken with rare sympathy and insight about that most 
interesting people, the nomadic people of Arabia. It is the people of romance 
par excdUnce, wandering for ever in the moat God-forsaken country in the world. 
"The Beduins on the west aide of the delta have a story that the Oreator actually 
forgot them in the creation. At the same time, as I think Mr. Garruthers has 
shown you, they are a very highly obivalrous people among whom it is not really 
difiGicult to travel if you observe their ways and keep the rules. Arabs appear 
to live by robbing one another, but that praotioe is oarried on according to certain 
rules, which make it really very like playing a game^a great rough game like 
football, perhaps not even so rough as football after the American foshion. It 
ib but rarely that many are killed at it, and I am glad to bear Mr. Garruthers bear 
his witness that the raider does not go out in the first instance to kill. There is 
one interasUng feature of the game— that, in the case of battle near an encampment, 
it IB a reoognized thing that neither party eaters the camp. The fight is oarried 
on according to certain rules well away from the camp, and does not endanger the 
lives of the women and children, who are left behind to look after the camels. 

Mr, Garruthers has been exceedingly modest about what he aohieved, and it is 
of course true that he only got a very short way into AraMa ; but he travelled over 
a road which has not been travelled befmre, so fiar as 1 know, and only one man 
(whom he mentioned), the Italian Guarmani, who was one time a consul in Jeru- 
salem, has travelled over a tract of country near that whioh he took. Guarmani’s 
account of his journey is extremely short and unsatisfactory, and, perhaps 1 might 
add, there has always been a oertain doubt as to whether he took that journey 
al all. Mr. Doughty, at any rate, who has every reason to be heard with the 
deepest respect, has always refus^ to accept the foot of Quarmani’e visit to 
Rheihar. I must oongratulate the company on hnving been present to-night, when 
these photographs of one of the interior oases of Arabia have been put for the first 
time on the screen. They were very admirable {Autographs^ and, indeed, 1 have 
not seen better of nomadic Bednins before. They seem to represent the life as 
really and as intimately as Mr. Garruthers’ own acoount shows he had seen it. If 
he was not in any great danger in paaaing through the Beduin tribes, his dangers, as 
you see, began when he got into the first of the oases. That has alsrays been the 
case in Arabia. It isperfeotly true,as he said, that the oasis peoples are muchmore 
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ianatical, and, indeod, it is notdiflBcult to understand. The Beduin knows perfectly 
well that nobody wants to take his land from him ; but the oasis inhabitants are so 
rich, in comparison with the land about them, that they get an exaggerated 
idea of the value of what they possess, and they naturally expect that any traveler 
will be envious of them, and means to organise an expedition which will take 
their country from them. There is, of course, also the great fact of the slave-trade, 
which especially affects the oases dwellers. The latter are well enough acquainted 
with the outside world to know that the Western nations* have set themselves 
against the trade on which they are dependent fnr their own well-being and life, 
and they naturally fear that any European will sooner or later subvert the basis 
of their existence. Teima is a very interesting place, which has retained its name 
from the most primitive antiquity which we know anything about, and has been 
made famous by the inscription now in the Louvre at Paris, which was found built 
into one of the lining walls of that great well of which Mr. Oarruthers spoke. It 
has been visited, as Mr. Garruthers said, by more than one European, but Eating, 
who is now Professor at Strassbnrg, is perhaps the only other European who has 
been there. His compauion, Huber, was murdered some time after ho had been at 
Teima, but not, as perhaps Mr. Ouruthers may have led you to suppose, as the 
result of his having visited that particular oasis, for he had got right down to the 
coast, and was about to start again into the interior of Arabia when he was 
murdered somewhere near the coast of the Red sea. 1 do not know that I need 
detain you more, except to express, in common with every one else who takes any 
interest in Arabia, the hope that this will not be the last journey Mr. Carmthers* 
will attempt in that country. He must now be known to several of the most 
important people in the tribes of North-Western Arabia, and he will start on the 
second occasion with a very great advantage. Everything depends upon your being 
known and being passed on by one important person to another, and 1 hope that 4 
when things are a little quieter Mr. Garruthers will repeat his attempt. 

Golond Maunsrll : 1 must congratulate Mr. Garruthers on a most ^teresting 
and instructive lecture. I cannot claim to have penetrated far into Arabia, still I 
have made a journey on the Mecca railway as far as Tebuk, and have been able to 
note some of the charms of the desert which he has described. The photographs 
naturally cannot convey all the brilliance of the desert scheme of colour, which is 
the great beauty of this part of what has been described as the (harden of Allah.” 
The general elevation is from 3000 to 4000 feet, and the air is extremely clear, dry, 
and bracing, so that long marches can be supported without fatigue. 

The Batn-el-Gbrul station on the railway may be termed the gate of Arabia 
Petrsea,” as it stands on the edge of a long depression which extends south for 
nearly 150 miles, the view being over a waste of hill and plain, reflecting the most 
brilliant colours, from the light yellow of the sand to the bright red and violet of 
the nearer hiUs and black and purple of the serrated ridges towards the Red sea 
coast. On the horizon possibly there will be a beautiful mirage clear-cut against 
the intense blue of the sky. 1 think we may deduce from this splendid desert air 
a considerable influence of climate upon the character of the Arab inhabitants ; 
their thin wiry frame, nervous, high-strung disposition and imaginative tempera- 
ment arc direct consequences of living always in such air, and explains why the true 
Beduin pines away when removed to another climate and is shut up in a house. 

As regards rivers in Arabia, there are of course none except broad dry wadis, 
which sddom contain water. The rainfall may be taken as triennial, and is usually 
very heavy for a short period. The water drains into large shallow depressions, 
one of which b near Tebuk, another near Jebel Itbaik on Hr. Garruthers’ route, 
and a third the wide basin of the Wadi Birhan. The underground river at Trima 
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is probably part of the considerable flow which moves underground in a mysterious 
manner towards the head of the Persian gulf, and is probably a tributary of the 
great Wadi Eimek, which joins the Shatt-el-Arab near Busva, The ducovsry 
of the ruined Khan on a route between ICaan and Jauf is of great geographical 
interest, as it proves the eiistenoe of a communication on the shortest line between 
Egypt and Baghdad. Such a communication may well be restored by rail in the 
future. 

1 must again thank Mr. Garruthera for a most interesting lecture, and for a 
considerable addition to our knowledge of unknown Arabia* 

Dr. SraiN : I hare had the good fortune of ending some of the happiest time 
of my life in certain deserts, and 1 b^ve those who have shared such pleasures 
can understand why one cannot help fading a deep interest in any other desert. 
Central Asia is a long way from Arabia, but I folt almost at home when some 
of those fine lantern-slides recalled to my mind scenes I bad witnessed far away 
in the centre of Asia. When Ur. Oarruthers ^poke of the many weeks which 
he had spent travelling with the Arabs which afforded him protection, I confess 
I felt a sort of hearty envy. I believe that is the only way in which an extensive 
tract of country, offering such uniform features, can really be studied* I think, also, 
that the remarks which he made as regards the extent of vegetation, both along 
the sandy tracts of desert and among the dunes, will be appreciated by all those 
who have had problems of a similar kind to face in Central Asia. I have not been 
surprised at what he mentioned about the considerable amount of vegetation to 
be met with, even among the extensive tracts of dunes. We see the same, though 
on a smaller scale, in the Takla Makan; in fact, in most of the great* sandy areas 
of Central Asia. I cannot go into the suggestions which might explain the occur- 
rence of such vegetation ; I believe it will be found that the formation of the ground 
is one of the ohief factors which determine it. I was particularly struck by the 
great number of camels which these tribes are able to maintain in their wanderings. 
It is evident that Aralna receives great benefits from its vicinity to sea areas. 
It would be quite impossible anywhere in Central Asia to think even of hundreds 
of camels being taken about in this fashion by relatively large tribes; there would 
be neither water nor adequate grazing for them. 1 have not had the good fortune 
ever of travelling with a **fa8t train” of camels; it was my lot to pilot "goods 
trains” of camels through the desert, consequently I cannot claim such experience, 
as Mr. Carruthers no doubt gained, of the finer type of camel, but I can entirely 
support what his personal experience has shown as regards the length of time 
camels can work altogether without water. If in Arabia camels can be used for 
liding, without getting wasted, for seven or eight days without water, it is not 
much to be wondered at that there " goods trains” of camels in Chinese Turkestan 
can march along for more than two or three weeks, carrying heavy loads, without 
replenishing thdr water-supply. I have had myself the pleasant experience of 
taking such a " goods train ” of camels for sixteen days through heavy dunes, and 
1 am entirely oonvinoed that the statements which arc heard from men who have 
managed camel caravans, that their animals have maintained themselves for over 
three and four weeks during the winter, are oorreot. It is very largely, I believe, a 
question of the heat to which the animals are exposed* I can only condude these 
remarks by an expression of my great pleasure iu hearing of the interesting arohao- 
logioal discovery which Mr. Carruthers made towards the end of his journey. It 
was indeed a lucky raid which enabied him to find the old caravanserai along what 
evidently looks like a route from Egypt towards the Perrian gulf. With re^rd 
to the remark that he made that this would be Ukely to indicate a better physical 
condition of the region, I must venture to make a historical observation. Where 
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hamaQ fSBOton are conoemed, we oamxofc entirely go withont direct historical 
eridenoe. I have too often noticed that jost at periods when apparently prosperity 
was loW| yet such periods were marked by special measnres for the protection 
of thoroughfares to facilitate progress. It is just at times when traffic is difficult 
that human ingenuity makes great efforts to oyercome the diffionlties of nature. 1 
wish to express again my hearty admiration for the power of endurance which 
evidently enabled Mr. Garruthers to perform this long arduous journey. 

Captain Slaok : The leoturer 1^ referred to the Austrian doUsr, the Maria 
Teresa. 1 sho aid like to know something as to its value, which is, I tliink, about 
8s. Gd., but 1 should be glad to know whether that is so, and also where 
Mr. Carruthers changed his money to carry out his expedition, 1 bdieve the 
Maria Teresa dollar is used down the Bed sea, and also as far as Zansibar. He 
might also tell us whether there is any idea of carrying the railway down south. 
1 think he also said that there were not so many secrets now to be extracted from 
Arabia, but I hope he will do us the pleasure of affording some of his experiences 
in further expeditions he may take in that direction. 1 think there are a very 
great many secrets to be extracted from Arabia, and very litile is known of its 
southern interior. 

The PaxsiDBNT: I also want to aric the lecturer one question before pro- 
posing the vote of thanks to him. I notice that he qwaks of the sand-dunes 
beginning quite suddenly — that you could almost step from the desert land 
on to the sand-dunes. The other day we had a very interesting paper from 
Mr. Beadnell on the sand-dunes of the Libyan desert, who mentioned the same 
thing, and described how sand remains drawn together in as it were long strips 
stretching for miles across the country. Has Mr. Carruthers ever consider^ what 
makes the sand remain in distinct patches, or why in some valleys it looks almost 
like water, its edges are so well defined? I venture to suggest the following 
explanation as possible. The sand, either because, it contains air in its interstices, 
or possibly because of its physical oonditions, may hold the heat bett^ than the 
surrounding desert. Now, if this be so^ during the night there will be an up-rush 
of air from the sand-dunes and an in-rurii from the desert, and the result wUl be 
that any loose particles of sand on the desert will be as it were swept on to the 
sand-dunes, and a tidy edge will thus be given to this formation. I hope Mr. 
Carruthers, when he again visits such regions, will take the trouble to measure tlie 
temperature during the night-time of the sand-dunes, and of the desert near it, in 
order to see if this theory is likely to be correct. In conclusion, in your name I have 
to thank Mr. Carruthers for the very interesting and valuable description of this 
wild region. 

Mr. Cabbuthebs: As to the rate of exchange of the Maria Teresa dollar, I 
cannot remember off-hand exactly what it was, but they are to be proonied in 
Damaecus only through the Arabian merchants. You cannot buy them up in the 
deserts, nor exchange them at the ordinary moneychangers. 1 obtained mine 
privately. The dollar, by the way, is used all over Arabia, not only on the Bed 
8»a-port8, it is current all over Central Arabia. The natives won’t take Turkish 
money of any kind except the gold lira. As to the railway exteneion, I do not 
think it will be carried much further than Medina for some time. The tribee 
between Medina and Mecca will not allow it at all. 1 think Mi^or Darwin’s 
explanation of the dietribution of the sand very sound indeed, and 1 hope the 
next time 1 go 1 shall be able, perhaps, to find out a better explanation. 
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NOTES ON KOBDOFAN PBOFINCE.* 

By Oftptaln WATKISS LLOTS, Vba OMDMioalMu (BootlUb BUImX ' 
Lata davamor of KordoAn. 

Im 1899, when the Khalifa was killed at Um Dehreilcat, oar knowledge 
of the oonntry between the Nile and DarftiT was extremely limited. 
The best available maps were War Offioe map LB. 382 and the French 
staff map of Afrioa, ihe latter bsisig the msSe eossplste, as the rontes 
of all known travellers were show*. Thoi%h many of these routes 
were very inaoooraie, they were extremely nsafoL The weetem, south' 
western, and moat of the southern portimis of the province were shown 
as blank and quite unexplored. Several travellera had described the 
eastern and northern districts fblly and accurately, but the ravages 
of the Dervishes had destroyed all the villages, and where former 
travellers described miles of waving fidlds of ocna we found nothing 
but bush. One of the most accurate observers was Ignatius Pallme,t 
much of whose work might have been written yesterday. His descrip- 
tion of a raid by the troops in 1838 goes fsr to explain the diffionltise 
we have often had with the Nubas. 

In December, 1899, Colonel B. Uahon, as., was appointed Governor, 
and reoooupied the province, and from that time the work of exploring 
and mapping the oonntry has gone on until there are now no oon- 
sideraUe blanks left on the map. The rontoHdcetohes were generally 
made with a prismatio compass, the distances being timed, but some 
triangulation has been commenced, and a number of observations for 
latitude have been taken all over the province. In 1902 1 compiled 
the w’ork that had been done on a scale of 1 : 600,000, and it was 
printed for local use (I.D.W.O. 1629 and 1680). The result was, of 
course, too inaccurate to publish, but it gave a general idea of the 
country. Soon afterwards a few sheets were published on a scale of 
1 : 250,000. Captain H. D. Pearson, B.X., Director of Surveys, has now 
compiled the greater portion of the province map on a scale of 1: 250,000, 
and a map on a scale of 1 : 1,000,000 is in course of publication. This, 
though not accurate from a strictly cartographical point of view, gives 
a good idea of the country, and will be of the greatest value for military 
and administrative purposes. Nearly every one is convinced of the 
necessity of such a map being based on a triangulation, but in a poor 
country, where the Survey staff is limited, it is only possible to make 
use of the best* means available, and with oaro and practice it is 
extraordinary what good results can to obtained with time-sketches 


• Uap, p, 850. 

t There is a German copy in the Series’s Lihraty, aad an Wnglis h t r a n slation in 
the Ijoaden Library. 
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oheoked by a few observations for latitude. Keeping the maps and 
route-reports up to date involves muoh work, as not only are new* 
villages constantly being built, but old ones are often moved several 
miles to fresh ground, and in some parts of the country the system of 
naming villages after the sheikh leads to changes of name whenever 
a sheikh dies. 

As at present constituted, the province of Eordofan consists of some 
130,000 square miles, and has a population estimated roughly at half 
a million. The name, which dates from the time of Mohammed Ali 
Pasha, is really a misnomer, as the Arabs only know the country round 
El Obeid and Jebel Eordofan as Eordofan, each portion of the province 
being named according to the tribe that inhabits it, as Dar Homr, Dar 
Nuba, etc., that is, the country of the Homrs, or the country of the 
Nubas. The whole province is about 400 miles from north to south 
and 350 miles from east to west, and falls naturally into two divisions, 
the dividing line running obliquely from lat. 12^ N. on the Darfur 
frontier to lat. 13^ N. on the White Nile. 

We will consider the northern portion first. It consists of a plain 
broken in the north by clusters of granite hills which rarely exceed 
600 feet above the plain. The plains are generally sandy, and have 
been formed by the destruction of granite and sandstone hills by the 
action of heat and wind, but north of lai 14° 30' N. they are often 
stony and broken by many wadis (watercourses or valleys) which run 
down from the hills, and either lose themselves in the sand or, striking 
a rocky ridge, form a small lake, which quickly dries up after the rains 
cease. The salt left behind is often worked by the natives. These 
plains are either bare or covered with low bush, which becomes thicker 
and more dense in the wadis. 

About lat. 14° 30' N. the real bush commences, and the country 
becomes more undulating. There is no visible watershed, and the rain 
sinks in where it falls, though in a few places it collects in ponds 
(called fulas) which hold water for a few weeks afcer the rains cease. 
This district extends as far south as the line between northern and 
southern Eordofan, and in it are found most of the gum forests which 
constitute the chief wealth of the province. 

Along the river there is a belt of low ground, chiefly black soil, 
which is in places 12 miles wide, but often muoh less. This ground, 
which is very fertile, is broken by many watercourses, and muoh of 
it is liable to floods at high Nile. Politically it belongs to the White 
Nile province. Westwards of this low-lying belt the country rises 
rapidly, the soil becoming much more sandy when the river-valley is 
left and El Akaba, a waterless and almost treeless district reached. 
This extends from Id el Ud and Zereiga on the east to Hashaba and 
Jebel Eon on the west, and is uninhabited except during the rains, 
when the riverain population drive their flocks Into it, as tjie grass 
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which then springs up affords ezoellent pasture. In the dry season it 
is a shadeless and barren waste. 

West of El Akaba the country is undulating, the hill^ becoming 
higher and steeper towards the west, until within 10 miles of El Obeid, 
an almost level plain is entered. Towards the valley of the Ehor Abu 
Habl the undulations develop into well-defined ridges having their 
general direction north and south. West and north-west of Bara the 
sandhills become very steep and soft, and enclose a number of small 



BAOBAB IBEE USED FOB STOBAOE OF WATEB. SHE MAH OH THE BBAHCH IS GrETTIHG 
WATBB OUT OF THE TBEB, « 


basins At the bottom of eaoh basin, locally called a **khor,** the soil 
IB white sandy earth containing some lime. Water is found at a depth 
of from 4 to 10 feet. As the soil is fertile and water-wheels can be 
used, this district, which is known as El Eheiran (f.6. the Ehors), was 
formerly very highly cultivated. It extends from Ashaf in the south 
to Bhershar in the north, and was devastated by the Dervishes when 
retreating westwards after the battle of Omdurman, but is now 
recovering rapidly. 
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The plain ronnd El Obeid ie oomparatiTely level, and the acnl miudk 
leee sandy than in most pasts of northem Eoido&n. Except in El 
Obeid, where there are many excellent wells, water is soatoe. The 
soil is, however, fertile, and there am many villages. Thirty mike 
west of El Obeid, Dar Hamar oommenoee and extends to the Darfhr 
f^tier, a distanoe of abont 170 miles. It oonsists of sandy steppes 
covered with bnsh where it has not been cleared for onltivation. The 
oonntiy is quite devoid of wateroourses except in the vicinity of the 
northem hills, bat there am several large vall^s, which am generally 
full of baobab tmee (ildaMonta iigitata) and am locally called “shegs,” 
viz. Sheg el Dnd * and Sheg el Hafi% The hills in the north am 
nearly all granite, though them am a few of sandstone, such as Jebel 
Beraish near 7oga and Jebel Wad Heidub near Eahnd. 

Water is the most abewbing topic of conversation in Northem 
Eordofim. North of lat. 14° N. the numerone watercourses oontain 
mudh earfsoe water during the rains, and in good years for two months 
afterwards. When the surfooe water dries up, wells am dug and 
deepened from time to time until the water gives out. Them are, 
however, several places like Safia, and Bagaria in the Wadi el Malik, 
whero a good supply of water can always be obtained. It is quite a 
mistake to regard the country west of Ehartum as a waterless district. 
Now that the peo^e have returned and opened the wello, it is, even 
in the dry seasou, very exceptional to go 100 miles without findfog 
water, though them is not enough to support a large sedenti^ 
population. 

In the country between El Akaba and the river them is plenty of 
water all the year round. Between El Akaba and El Obeid the wells 
am numerous, and water is found nearly every whem but in ever-varying 
quantities, the wells being sniq>lied from a small area and dependent 
on the local rain&lL The best am generally in the sandy hills, which 
hold the water better than the low-lying and mom clayey country. 
The best wells am in El Eheizan, whem water is found a few feet 
below the surfooe, elsewhem wells am often 100 feet and sometimes 
nearly 200 feet deep. They am of two kinds. The first, as at El 
Obeid and in parts of Dar Hamid, am out through firm soil and not 
lined. These last for yearn and mqnim little care. The second kind, 
which am far more numerous, am dug through the sand. They am 
seldom mom than 4 feet in diameter, and as the sand is dug out, have 
to be lined with grass rope, which is put in in lengths of 80 or 40 foot 
until the water-level is reached, when the roots of trees am used as 
standing the water better. These wells seldom last mom than two or 
three years, when they foil in. As it is easier to dig a new well than to 
mpair an old one, the fiuit that the remains of many old wells am 

* Marked on old maps u Obegnsdiim. 
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found »t a village does not indioate that more than <me or two were 
ever open at one time. Weet of El Oheid in Dar Hama>r there are 
praotioally no wdle ezoept at El Odaiya and Nahnd, the water at 
Foga, whioh waa formerly the great Hamar watering*p1aoe and the 
eite of a Mndiria, having oompletdy given out.* Elaewhere the people 
are dependant on water>jndono and the water they atora in baobab 
treee. The melona are amall and almoet taatdeae, and are grown in 
enormona qnantitiea amongat the oom. When ripe they are oolleoted 
in heapa and proteoted from the ann nniil re^pdred for nae. 

The baobab treea have to be oarefhlly prepared for nae as reaervoira. 
The large branohea are drat ont off near the trunk. If thu ia not done, 
the tmnk ia apt to aplit aa aoob aa it ia ludlowed oot. A hole ia ont 
in the tmnk, generaUy jnat above a branch, whioh aervaa aa a platform 
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for the man who ia filling the tree, and the interior is hollowed ont. 
Round the bottom of the tree a shallow basin some 20 or 30 feet in 
diameter is made, in whioh the rain-water ooUeota. Aa soon aa there 
is a storm, the people go ont and fill their treea. The water ao stored 
remains perfeotly good until the end of the next hot weather, or even 
longer. A few treea, naturally hollow, have a hole at the top between 
the branches, and fill themaelvea, the branohea oatohing the water and 
B^ng as gntters. These are called " lagai," and are highly valued by 
the Hamara. 


* The oaoM of the water giriog ont has not jet been eatiaftiotorilj ezphdiied. 
The lame thing has ooenned at other plaoee, snoh as Melbis, whioh was fhmierly the 
garden of El Oheid. At Abn Haias water-wheels were fonneriy nsed, bnt the water, 
though luffloieBt, is now nuoh too far down to make their nae poasiUe. On the other 
band, at El Oheid and eome other plaeea, water is now found neater the snrfaoe than 
it waa twenty jeate ago. 
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The Arahe did not inyent thii method of etoring water« but improyed 
on the qnitem of their predeoessors, who made the hole in the trank 
only 10 or 12 feet frotn the ground. The present system gives a oistern 
20 feet high and from 8 to 10 feet, or even more, in diameter. Owing 
to the labour involved in preparing and filling the trees, water is 
usually bought and sold, and on the main roads where there is muoh 
traffic, as between Nahud and Jebel el Hilla on the way to El Fasher, 
the capital of Darfur, the people do a regular trade by supplying 
merchants and travellers with water. 

The bucket, called a ** dilwa,’* used by the Arabs deserves mention. 
It consists of a piece of leather suspended by strings 6 inches long 
from a piece of wood bent in a circle, to which the rope used for drawing 
the water is fastened by three or four strings. On reaching the bottom 
of the well the leather opens out and oolleots the water, however little 
there may be. 

Along the southern edge of the Oawama country, where the sand- 
hills end and the black soil of Southern Eordofan commences, there 
are three small lakes, El Birka, Rkhad, and Sherkeila. El Birka is 
generally dry by December, but the two last hold water till the end 
of January, and sometimes for the whole year. When they are dry, 
wells are dug in the beds of the lakes and give a good supply of water. 
It is doubtful if any of these lakes connect with the Ehor Abu Habl at 
any time, but it is possible they do when they get exceptionally full 
and overfiow. 

To turn to Southern Kordofan, which is the home of the Baggara 
or cattle-owning Arabs and the Nubas. Here we find a totally different 
country, consisting of a plain of black soil, from the middle of which 
the rugged granite hills of Dar Nuba rise to a height of 3000 feet. 
Instead of the rain sinking in where it falls, as in the north, the 
country is drained by several considerable watercourses, which cany 
much water during the rains, though all are dry a few weeks after the 
last storms. 

The country between the White Nile and Dar Nuba is covered with 
thick bush and cut up by khors or watercourses, many of which flow 
northwards to the Ehor Abu Habl. Along the river there is muoh 
swampy ground, and numerous channels parallel with the river make 
landing a matter of some difficulty at all seasons, and quite impossible 
at high Nile except at the recognized ‘‘meshras,” or landing-places. 
The soil, which becomes wet and heavy during the rains, is full of 
shrinkage-cracks in the dry season, so that travelling is always trouble- 
some work. 

Dar Nuba occupies an area about 150 miles square. The hills rise 
abruptly from the plain with but little system, sometimes in large 
masses like Tagali and Miri, but often as isolated hills, but the general 
trend of the main valleys is north and south. The hills differ much 
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in iheir fornintion. Some, like Nyeme and Teada, oonudst of maaeM of 
Imge granite bonlden containing many oaToa and liiding>|klaoeB wkioh 
are used by the Nnbas in time of war. On many of thaae hills there are 
passages behind the rooks which enable the inhabitants to move abont 
without exposing themselves. These passages are partly naftural, but 
have been improved by (he natives. The interior of anoh hills is foil 
of narrow valleys, which can onl^ be reached by steep and difflcnlt 
paths. The inhabitants often snooessfhlly resisted the Dervish raiding 
parties, and when we first reoooupied the oonntry they believed their 
hills to be impregnable, and were apt to give trouble by raiding their 
weaker neighbours. Other hills, such as Ghnlfhn, are leas rooky, and 
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have earth up to the top. These were sometimes completely de- 
populated by the Dervishes, and even now a few remain uninhabited. 

West of Dar Nuba the plain extends to b^ond the Darfur frontier. 
Except where cleared for oultivatioD, it is covered with bush, which 
gradually changes into forest towards the south, as the valley of the 
Bahr el Homr is reached. South of Dar Nuba the plain consists of 
black B(dl overlying the spongw-like ironstone oharaoteristio of much 
of the basin of the Bahr d Ghasal. The bush extends to within 
20 miles of the river, beyond which is a treelees tract of black soil 
which in the rains becomes a swamp, and is covered with high grass, 
while in the dry season it is fbll of shrinkage-craeks and the grass gets 
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bomt. Thii aini of oonntrj, whioh i« olso fimnd in partn of Dw 
Homr, is osUed' "ftn” by tit* Axsbs, snd tmvelling mtom it is 
exeeedini^y laborions at all times of year. 

The drainage system of Sonthem Eordofim is ample. The Ehor 
Abn HaU rises ia the hills west of Dilliog, and flows north-east to 
SnngUcai, where it tarns east, Anally losing itself in the sand-hills 
neafl GMiA During its eastern oohrse it is joined by many afflnonts 
from the sonth, moet of whioh rise in the Nnba hills. There are many 
good wells along its oonise. 

Oommenoing as a "sheg” in Dar Hamar, the Wadi el Ghalla flows 
south-west past Abn Zabbad and Mnglad, and enters Darfur about 
lat. 10° N., and aooording to native aocounts, whioh I have every 
reason to believe, loees itself in the plains a few miles beyond the 
frontier. On reaching the blaok soil near Abu Zabbad, the valley 
widens and the bed is full of grass and large *'snnt” trees (a kind of 
acaoia). At times it holds much water, though there is never any 
stream. Along the high ground on both banks there are hundreds 
of Arab camps and villages, with muoh cultivation (henoe the name, 
Ghalla, meaning bread). As soon as the surfifM» water dries up wells 
are opened in &e bed of the wadi, which provide water for thousands 
of cattle until the following rains. To prevent these wells washing 
in, the months are often built up to a height of 8 or 10 feet above the 
ground. Its valley is far the best-watered district in the province 
outside Dar Nuba. The third import int wateroonrse is the Wadi 
el Azrak, or Ehor Shalango, whioh flows southwards along the 
western edge of Dar Nuba, being fed by many streams rising in the 
hills. It flows in a narrow but deep channel through a level valley, 
and often oarries mndh water, overflowing its banks in many plaoes 
for a considerable distance, though it runs dry very soon id'ter the 
last rains, and in the dry season the watering-plaoee in its bed are 
very few compared with the Wadi el Ghalla. It finally loses itself in 
the swamps near Turda. 

Many of the khors from the southern hills run into Lake Eeilak or 
Lake Abiad, neither of whioh has any known outlet. The former 
always contains water, and is about 6 miles long by 2 broad after the 
rains. It contains two kinds of fish, whioh are caught in large numbers 
by the natives. El Abiad is a muoh smaller lake, and only fills 
oooasionally. 

In addition to the wdls in the khors, nearly all the Nnba hills 
c<mta!n good springs, and on many running water is found imtil the 
beginning of the hot weather. The wbrst-watered part of the country 
in the hot weather is Dar Homr, north of the Bahr el Homr, and the 
uninhabited country south of Jebel Bliri. 

In the south, about lat. 10° N., is the Bahr el Homr, a river whioh, 
aooording to Shtikh AH Gulls, the Nazir of the Homrs Ageira, rises 
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■om« SO milet beyond tho fiNiutier. Following its oonne fitn the 
ISrMitier to H eiao b n, I found ito notnnl bed wee ueueUy 100 yards wide, 
with eteop, well-defined bonks 10 or 15 feet high, but it oontains much 
grass, end its lower reaohes Are completely blocked. It eventually joins 
the Bahr el Ghaeal, but its aotual point jnnotion is disputed, 'i^en 
it runs dry, about the end of January, ^ Homrs come south fi«Mn 
Muglad and dig wells in the b^, which provide them with watermntil 
the next rains. Thirty milea farther south, fiowug nearly parallel 
with the Bahr el Homr, is the Bahr el river which rises 

beyond Hofitat el Nahas and flows eastward to the Bahr el Qhasel. It 
contains much open water, but ito lotrer reaches ate at present blocked 
with sudd. Lieut. Hnntly-Walsh, mu., who has explored much of its 
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course, believes it would be possible to clear it. A very small portion 
of this river is in Eordofan, nor does it drain any oonsiderable area of 
the province. 

In such a large district the variations of climate are necessarily 
considerable. In the south the raioo commence earlier, often about the 
middle of March, and end later than in the north. Abont the latitude 
of El Obeid the climate is good from November to March inclusive. 
Then the heat becomes oppressive, until the wind turns to the south 
about the end of April and brings the first rains. The wet season 
continues until about the middle of October, when the wind goes 
round to the north. Observations are taken at El Obeid, and show 
that the rainfidl seldom exceeds 25 inches, July being ^ wettest 
month. In tiie south the rains are much heavier and last longer, and 
in the west, owing to the absence of bills in Dar Homr, the rains 
generally leaoh further north than in the eastern districts. 

No. III. — Maboh, 1910.1 
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The proTinoe oaiinot be regarded as a health resort, though the 
aoooants of most former traTellers were much exaggerated. Malaria 
is the chief oauae of sickness, and is prevalent all over the provinoe, 
being worst just after the rains. Mosquito brigades have, however, 
done mnoh to improve matters at the Government posts during the 
last few years. The Arabs very quiokly grasped the fact that mos- 
quitoes carried malaria, but the blacks and low-olass Europeans were 
often troublesome to deal with. Among the natives oonsumption is 
rare, and cholera, scarlet fever, and enteric seem unknown. Leprosy 
is very common among the Eliri blacks, and elephantiasis is found in 
most parts of Dar Nuba. It is now somo years since there was an 
outbreak of small-pox, but the Aralm are afraid of it and always value 
vaccination. Guinea worm occurs all over the provinoe, but is most 
common in the southern distriots. 

Kordofan never formed an independent sultanate like Wadai, Darfur, 
or Senaar, but seems to have been in ^the hands of the last in very 
early times. In 1784 it was conquered by the Furs, who held it until 
1820, when Ahmed el Defterdar defeated the Fur governor near Bara 
and oonquered the country for Mohammed Ali Pasha. There seems no 
doubt that the original inhabitants were Nubas, or people of a kindred 
race, who were driven from the plains into the Nuba hills, and almost 
exterminated in the northern hills by the successiyo incursions of 
Fungs, Furs, and Arabs. The few people of non-Arab descent left 
in the northern hills are much mixed with Arab blood, and have quite 
lost their own language. These hills are covered with ruined villages, 
which the Eababish say they destroyed in recent times. 

The present population consists of Arabs and Nubas, the latter 
being oonhned to the hills in southern Kordofan. The Arabs are 
divided into camel-owners, sedentary tribes, and Baggara or cattle- 
owners. The chief camel-owning tribes are the Eababish and Eawahla, 
but the Shenabla and Beni Garar own considerable herds. During the 
rains they drive their herds to beyond the Wadi Melh, the great wadi 
whioh, rising near Foga, extends northwards to the Nile near Eorti. 
As the grass and water dry up they move south and east, until the 
Eababish are round Saiia and Eagmar, the Eawahla in Dar BEamid and 
near Shegig, and the other smaller tribes among the Gawama villages 
and east of El Akaba. In addition to their camels, they own large 
herds of sheep and goats and a few horses. The great majority live in 
tents made of wool, and have no cultivation, living on their camels’ 
milk and grain whioh they buy from settled tribes ; but some of the 
sub-tribes have a little cultivation, and keep their sheep and goats 
near their permanent villages, whioh are all near Dueim. A nomad, 
however, always looks down on a cultivator, and some of the smaller 
tribes like the Maalia and Maagala, who lost all their herds during 
the Ehalifa’s rule, look forward to the time when they will be able to 
become nomads again. 
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The eedeniaiy tribes ooonpy the oonntry between lat 141 " N. and 
let. 12"^ N. Between the river and El Akaba the most important are 
the Hnsseinat and the Hassania. West of El Akaba is the Qawanta 
tribe* who own all the best gnm-forests and are the richest of these 
tribes. To the north of their oonntry is Dar Hamid, ooonpied by many 
small tribes of mixed origin^ including the Ferahna, who are said to 
be descended from ancient Egyptian merohanta The Baghada, a 
small tribe living near Homra, claim to have come originally from 
Baghdad. Bonnd El Obeid the Bederia and Shweihat are the chief 
tribes. They own considerable flocks and herdlf and mnoh onllivation. 
Westwards from El Obeid, and extending to the Darfrir firontier, is the 
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con u try of the Hamars, the largest tribe in the province. They have 
always been divided into two sections, the Asakara and the Degagin, 
under separate nazirs. Since the reocoapation of the country a 
portion of the latter section, the Qhereisia, have formed a new section 
under a nazir of their own. They formerly owned thousands of 
camels, but their herds were nearly all destroyed daring the Dervish 
rule. Purdy says he saw some 30,000 camels watering at Foga in 
1875. Owing to the absence of wells in their country, they have very 
few sheep or goats and practically no cattle. They have much oulti- 
'^ration, and usually have a large surplus of com, which they make into 
uierissa, or native beer. This is consumed in large quantities, and 

T 2 



280 


HOTB8 OH XOEDOFAH FEOVIHCE. 


dmnkemieife ii exceedingly common among them. They aleo own 
large gnm-foveeta^ bnt at present the oost of transport preyents these 
being worked profitably. It may be possible to use them when the 
railway reaches El Obeid. 

These tribes all live in villages, which yaiy much in size, but as a 
rnle seldom contain more than sixty families. In Dar Hamar the size 
of the villages depends on the number of baobab trees available within 
a oonvenient distance. The huts are of tbe usual African conical shape, 
and the form built by the different tribes differ very little. As a rule, 
the workmanship is inferior to that seen among the Nubas. 

The only large towns are El Obeid and Nahud. El Obeid, the 
capital of the province, has a fluctuating population, which reaches a 
maximum of about 12,000 in the dry season, when there is no water in 
the surrounding villages. The native town consists chiefly of straw 
huts, though the markets and many of the merchants' houses and shops 
are built of sun-dried brick. The chief trade is in grain, cattle, cottons, 
and gum. The barracks and Government buildings are at the south 
end of the town, ahd separated from the native quarter by a parade 
ground 600 yards wide. The town is built on the sides of a shallow 
valley, in the middle of which there are numerous excellent wells. 
Nahud (in Dar Hamar) contains some 10,000 inhabitants. It is the 
terminus of the telegraph line, and has a large market, the chief trade 
being with Darfur, where cottons and trade goods are sent in return 
for cattle and ivory. The town is built round a hollow, which contains 
the wells. In 1900 it was the only town in the province, El Obeid 
having been utterly destroyed. It then contained some 5000 inhabitants. 
Both towns have now been laid out with straight wide streets, and have 
an elementaiy local administration. 

Practically all the Arabs in southern Eordofan belong to Baggara, 
or cattle-owning tribes. The Selim and Widad Hameid occupy tbe 
oountiy between the Nile and Dar Nuba, and the Habbania live near 
Bherkeila. These tribes are small, and not very well off. The Howa- 
zama, a large and fairly rich tribe, occupy the greater part of Dar Nuba 
in the dry season. During the rains their chief camps are on the pools 
(fuUui) between Sungikai and El Obeid. They are a large tribe, and 
are now very well off, having not only large herds of cattle, but many 
sheep, goats, and horses, and a considerable area under cultivation, 
though they do not grow enough grain to supply their wants, and have 
to pundiase the remainder from the Nubas. The Messeiia, a small but 
rich tribe, occupy a number of villages on the upper part of the Wadi 
el Ohalla during the rains, and in addition to large flocks and herds, 
have much cultivation, and bring large quantities of grain for sale 
into the markets at El Obeid and Nahud. During the dry season they 
go to various watering-places in the western Nuba hills, ranging as far 
south as Jebel Dago and Jebel Abu Likri. The country between Dar 
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Nuba and tha Darfur frontier bdonga to the HonuWi whoee country I 
daeoribed in the Journal on a former oooasion.* 

The Baggara have a bad name on aooount of their orueltiei under 
the Khalifa, and th^y would no doubt raid on every pouibie opporiunHy 
if they dared. At the same time, they are the moat enterprieisg people 
in the provinoe, and many of the poorer men down to the river and 
work on the public works ‘in Khartum until they oon save enough 
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money to buy some oattle and settle down in their ownoountry. Petty 
crime is praotioally unknown among them, and their fMlernal quarrels 
are nearly always due to the efforts of some sub-tribe to inorease its 
wealth or position in the country. Like all nomads, they are extremely 
independent, and tribal organization is only kept up by the distrust the 
tribes feel for one another, though a sheikh, once he ]^s been accepted 
by the tribe, is usually obeyed loyally as long as he is a just man and 
settles tribal matters fairly. It is always impossible for a European 


* See Oeograpkidal Jimnud fnr June, 1907. 
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to fathom the mind of an Oriental, but a Baggara Arab oan generally 
be trusted to speak olearly and fully if he thinks he has a grievanoe. 
provided he knows the official he has to deal with. 

The Nubas, who now all live on the hills, know little of their early 
history, and their legends are few and hazy. They say they formerly 
ooonpied the country as far north as Haifa, and when one remembers 
the countless thousands of slaves who must have been taken out of the 
country since early Egyptian times, this seems quite possible. They 
were undoubtedly driven south by the Arab invasion of the Nile valley, 
and no doubt suffered from the various Fung invasions, being finally 
driven out of the plains when the Baggara tribes oame from the west. 
The way in which Nubas speaking different languages ’ are mixed up, 
adjacent hills being often unable to understand one another, points to 
the remnants of the tribes from the north and west having fied to the 
hills and settled on any unoccupied ones they could find. Some may 
not have been hill tribes originally. The people of Jobel Dago, Shat el 
Safia, and Shat el Damman speak the same language. The natives of 
the two last hills say they formerly occupied the whole of Dar Homr, 
and this is confirmed by the Homr Arabs, who say there is still a small 
settlement of the same tribe at a place they call Shat, a few miles 
over our border. Whether they are related to the large Dago tribe in 
Darfur, mentioned by Slatin Pasha, I cannot say. 

In southern Eordofan the Nubas seem to have been left alone until 
the arrival of the Baggara Arabs, who divided the country among them- 
selves and raided the Nubas for cattle and slaves. When Mohammed 
All Pasha look over the country, no attempt was made to administer the 
southern districts ; but tribute was taken, often in the form of slaves, 
from the Arabs and more accessible hills. To collect the tribute troojis 
were sometimes necessary, and Pallme gives an interesting account of 
such an expedition against Jebel Daier. Under the Dervish rule, the 
Emirs sent to attack the Nubas reduced the more exposed hills, and in 
some oases carried off almost the whole population, but many of the 
larger hills, such as Nyima, resisted their attacks to the end, though 
they lost very heavily. As a result of their treatment in the post 
when we reoooupied the country, though the Nubas were very pleased 
to welcome the troops who had defeated the Khalifa, they were not 
prepared to trust us very far. They are, however, gradually settling 
down, though still not above raiding one another from time to time. 

Mwy of the hills, such as Tagali and Tagoi, are Moslem, but the 
majority have a religion of their own, which among the northern hills 
is well defined, becoming more indefinite towards the south, until at 
Talodi no trace of religious ideas oan be found. All the Modem and 


* Eleven languages are known to exist, viz. Billing, Katin, Koslib, Keiga, Moro, 
Tagali, Dago, Misakiu, Kadugli, Krongo, and Nyema. 
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most of the other hilla are ruled by a mek, or hereditary headnaTi, 
who ie oontrolled by a oounoil of eldere. In the ieet» the kugur, or 
head prieet, whose power is almost absolute, rules the people, though 
in a few hills there is both a mek and a kugur, the latter being 
generally the more powerful. 

The Nubas are not idolaters, but believe in one Supreme Gh)d who 
rules the world through spirits (oaUed Arro) appointed from the dead 
anoestors of eaoh hill. In the next world each bill has its own ap* 
pointed place, to which the inhabitants go at their death. The kugurs 
aot as mediators between the Arro and the people, and are credited with 
power to bring every sort of misfortune on the people if they like. 
Their iofluenoe is, therefore, enormous. As they receive a share of all 



NUBA VILLAGE. 

crops, cattle, and of all loot taken in war, they are generally well off 
and always difficult to deal with. When a kugur dies, the people wait 
until one of their number declares the “ Arro ” has entered into him. 
He then makes a prophecy of some sort, and if it comes true he is 
proclaimed kugur. By this means of selection the kugur is generally 
the most astute man in the district. Occasionally a woman is chosen, 
there is one at Faria. Being opposed to any stronger outside influence, 
the kugurs are generally against Qovemment interference, but their 
mutual jealousies make any combination among them unlikely. 

Nuba fights and quarrels generally begin with some young man 
who wants to get married raiding for cattle. One or more people got 
killed, and a vendetta is started which goes* on in a casual way for 
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years. The attack on a village is never pressed home, and nsnally leads 
to hut little loss of life. Against the Arab slave-raiders the Nuba was 
always on the defensive, and fought with desperate oonrage. The 
northern hills are well provided with Beming^n rifles, which they 
either took from the Dervishes or purchased from the Arabs, who 
formerly relied more on their horses and spears than on firearms, and 
were glad to exchange rifles for cattle. Now they would g^ve anything 
to get the rifles back. Ammunition is manufactured locally. The old 
oases are filled with i)owder made locally, the caps being made with 
matches covered with lead-paper. The men who have no rifles fare 
armed with clubs, spears, and shields, and all carry a long knife. The 
clubs are of the knobkerry type, sometimes furnished with stone heads. 
Shields vary much in shape, and are made of leather. Most of the 
spears have iron heads, either made locally or bought from the Arabs, 
but in some of the more remote hills spear-heads of hard wood or bone 
are still used. 

In character the Nuba is brave, very conceited, and intensely 
suspicious. According to his own lights, he is industrious, as he dears 
large areas for cultivation. When not cultivating, that is for seven or 
eight months in the year, he sits on his hill and looks at the view, or 
does a little raiding. He has, however, considerable manual dexterity. 
He builds excellent huts, and shows much skill in making his household 
utensils, though the true Nuba makes no kind of cloth. On most hills 
both sexes go almost naked, and on a few, such as Fanda, they are 
absolutely so. The women ornament themselves with soars, out in 
elaborate patterns, and on some hills stain themselves with reddish 
earth. Those that are better off wear brass or iron bracelets and 
earrings, and the women often have elaborate girdles of beads, and a 
strip of cloth worn between the legs and hanging down to the gpround 
in front and behind. Near Government stations Manchester cottons 
are coming into use — a doubtful advantage, as the Nuba never washes, 
and his villages are indescribably filthy. Many villages now own 
considerable herds of cattle, and all have numerous dieep and goats 
of a small and active breed,' they also keep a small breed of pig, the 
flesh of which is much valued; the less said about its habits the 
better. 

Physically the tribes differ a good deal, the northern tribes being 
generally smaller and of lighter build than the southern ones. In 
colour the majority are a reddish-black, that is, lighter than the Dinkas 
and darker than the Niam-Niam. 

Bound the base of some of the southern hills, such as Eliri and 
Talodi, there are settlements of escaped slaves, who revolted and ran 
away from the Howazama and Homrs many years ago. They are a 
low type of black, extremely dirty and lasy, and suffer mu<A from 
leprosy. They speak AHbic, and call themselves Arabs, though r^ly 
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a mixtam of many Uook iribea. Eadi mib-tcibe lataiiu tlia Bama irf 
the Arab tribe it fonnerly bdonged to. 

The reaonroee of ^the pxovinoe are o«»uiide(iabIeb but require time 
and population to deivelop them. All the mala nada have b«en olaeced 
of buah, and a railway ia to be built ftom the river near Eoati to 
El Obei^ but at preaeBt tranaport ia by oamria in the north and 
pat^'bnlla or donkeya in the aonth. The chief aouroe of revenue ia 
g um arabia Only the foreata near Ei Obrid and between El Obrid 
and the river are worked ; but with the arrival of the railway, it will 
no doubt pay to work the foreata in Dar Bamar, whkh ate of vaat 
extent. The beat gum oomea from tbe grey aoaoia, called haahab. 



IBOR>Bia(niIRO rUBMAOB tx XAHUD. 

Thie is found chiefly between lata 18* and 14*. The method of oultiva^ 
tion ia eimple. In December or January atripa of bark half an inch 
wide are tom off the tree, and any dead brandhea cut away. Aa the 
hot weather oomea on the aap rune up the tree and ooaea from the 
wound. The gum ia oolleoted about every ten daya, until the tatna 
commence. Gum ia alao collected from uncultivated treea, but ia worth 
litUe. South of the Ehor Abu Habl there are large foreata of red gum 
treea (talh), but they are of comparatively little value and aeldom 
worked. 

The chief graina grown are dnkhn (Peaciloria ^ptcuta) m the 
north and dura in the aonth. The latter reqnirea more tain and better 
*oil than dnkhn. Both are ground and baked into flat unleavened 
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oakes, or made into beer, Simeim is grown all over the province, but 
eepeoially near Sherkeila. The seeds are crushed, and the oil so obtained 
is used for cooking and hair-dressing. 

In the Nuba hills, tobacco is grown in considerable quantities for 
home oonBumption and sale to the Dinkas. The leaves are cured with 
wood adies, and have a pungent and unpleasant flavour. It is smoked 
in pipes with large earthenware bowk, or made into snuff. Ootton is 
grown in small quantities, and woven into a coarse cloth called ** damur ” 
on hand-looms. It is of no value for export, being very short in the 
staple. Egyptian ootton has been tried, but it deteriorates rapidly. 

Of domestic animals, camek are the most important in the north. 
They are large, heavy animals of a reddish colour, and can carry from 
400 to 600 lbs., but are of little value for riding. When working 
they are Watered every fourth day, but, if only grazing, often go twenty 
days without water. They should never be taken south of El Obeid, 
as, in addition to the danger from poisonous plants that thrive on the 
bkek soU, they are apt to contract Trypanosomiasis. It k believed 
that the jwasite which causes thk disease is carried by the serut fly 
{F(mgonia metgretti). 

In southern Kordofan cattle are all-important, and the Arabs own 
enormous herds. They are small active animals of the humped variety. 
The bulk are used for pack purposes, and are extremely docile. The 
saddle is made of two pads of straw, on which a load of 200 to- 
250 lbs. k placed. No girth is used, but each animal k ridden by a 
woman or child, who balances the load. When the ground k boggy 
there is no animal to equal them, as they will push on at 2 miles an 
hour where a horse would founder, but, as they are never shod, they 
soon get footsore on hard ground. They are only watered once a day, 
and can go anywhere in the south, except near the Eowalib hilk, where 
the tsetse fly is prevalent. 

To own a horse is the great ambition of every Arab. The Baggara 
have considerable numbers, but their quality is indifferent, and they 
show signs of inbreeding. They are seldom more than 14.2, but have 
fair bone and will stand a lot of work on poor food. Like the cattle, they 
are only watered once a day. The Messeria own the best, but, like all 
the tribes, ride their horses too young and ruin their legs. 

The mineral resources are rather limited. Gk>ld was at one time 
washed near Tira Mandi, but it no longer pays to work it. Iron is 
plentiful, and k smelted at Um Simeima and Nahud in the north, and 
between Kurondi and Duleiba south of Jebel Eliri, in Bar Nuba. At 
Nahud the work is done by people from Bomu. The ironstone k 
heated with charcoal in cylindrical mud furnaces about 5 feet high and 
2 feet in diameter, a draught being kept up by means of bellows. 
Smelting takes about twelve hours, at the end of which the furnace k 
broken, and the iron k found in a lump at the bottom. 
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Salt # found in oonaiderable quantitieB, ohiefiy in the north, 
there are also deposita in Dar Nuba. It is either found in aalt-impreg- 
nated eartht which haa to be washed to dissolve out the salt, or in salt 
wells. In ibth oases the salt is obtained by boiling away the water 
and collecting the residue. 

The forests, with the exception of those containing gum trees, are of 
little value, and the want of good timber is aeverely felt, even in the 
south where there are many large trees. Most of the trees are either 
small and crooked, or, when large, eithei very hard like the sunt, a 
kind of acacia, or too soft like the baobab. 

There is a good deal of game in the country. In the north the wild 
sheep is found among the hills, and the oryx (0. lewsarynx), western 
tiang {DamalUcuM Icorrigum), and ril (<?. addra)^ in the plains. The 
last is also found in El Akaba. In the central portion of the province 
there are only Dorcas and Bufirons gazelle. Near Jebel Kordofan kudu 
are now scarce, but they are more common further south. On the Bahr el 
Ilomr, roan antelope, Jackson hartebeeste, and tiang are common, and 
Dar ilomr must be full of elephant and giraffe in the rains. Bhinoceros 
are found between the Bahr el Uomr and the Bahr el Arab. Lion are 
found in small numbers all over the south and south-west, and leopard 
are common in the hills, often doing much damage among the sheep 
and goats. Cheetah and several kinds of wild oat are also found. Fig 
and wart-hog occur in the south, and hares are found everywhere. 

During the rains, duck, teal, and geese swarm on all open water. 
Except in the extreme north, guinea-fowl are found everywhere, and at 
certain times of year sand-grouse come in large numbers. The greater 
bustard, franoolin, and partridge are fairly generally distributed. 
Ostriches are found in all the more uninhabited parts, but, owing to 
the thick bush, their feathers are worth little. In Dar Homr the birds 
are caught young and sold to the Hamars, who keep them in zeribas 
for the sake of their feathers. The Arabs hunt whenever they can, but 
have few rifles. The Nubas, however, who own many rifles, have driven 
nearly all the game out of their country. In such a huge area it is 
nearly impossible to enforce the game laws. 

From the above account, it will have been seen that Kordofan is 
fairly rich as countries go in the middle of Africa. The revenue is now 
about £E60,000, and the expenditure £E85,000 a year, so that it can 
pay its way and contribute its share to the Central Administration. 
Ten years ago most of the villages had ceased to exist, and the few 
remaining inhabitants were living in extreme poverty. The majority 
of the Arabs had fled to other parts of the Sudan, and only returned 
after the Khalifa’s death. It will, however, be a generation or more 
before the enormous losses from battle and famine can be replaced, 
though there is now no tribe which cannot be described as fairly 
well off. 
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THE CYCLE OF MOUNTAIN GLACIATION/ 

By Prof. WILLIAM HBBBEBT HOBB8, Uaiyerslty of miOiigUi. 

The alimentation of glaciers is dependent upon the amount of pre- 
cipitation and upon the temperature, the former being in large measure 
determined by the adaptability of the relief for looid adiabatic and 
contact refrigeration of the air. The imjiortant factor, temperature, while 
a function of many variables, yet in a broad way varies directly with 
latitude and altitude. The size and the form of glaciers is, however, 
determined not solely by nourishment (mainly in the higher levels), 
but also to some extent by losses (particularly in the lower levels). In 
the main, however, the losses are controlled by the. same factors as the 
gains, and maintain to them a determinate proportional relationship. 
Exceptions to this definite proportion occur when in high latitudes the 
glacier is attacked directly by the sea (tidewater glaciers), when it is 
suddenly melted by the heat of a volcanic eruption (Icelandic Jokfils), 
or when disturbed by a heavy earthquake (Muir glacier in 1899). In 
form glaciers will be in large degree determined by the existing topo- 
graphy of the upland, which may generally be assumed to be some 
product of sub-aerial erosion. Starting, therefore, with the puny 
glaciers of arid regions in low latitudes, and ending with the high 
latitude glaciers within areas of excessive precipitation, we run almost 
the whole gamut of glacier alimentation. 

The initial forms of glaciers may be described as snowbank, new- 
born” or nivation glaciers, and will at first be few in number and 
located with wide intervening spaces of upland. The continuance of 
the nivation process will deepen other intermediate small depressions 
upon the upland, so that with increasing snowfall additional glaciers 
will appear in the spaces between the first as the latter are developing 
their amphitheatres. These cirques, at first no wider than the valleys 
below, will later out recesses on either side at the same time that the 
glacier is pushed farther down the valley and occupies its bed to a 
greater and greater depth. The grooved upland of this stage, through 
additional cirque recession in the highlands and through abrasion and 
plucking in the intermediate levels, becomes at last transformed into 
the fretted upland, with its network of projecting comb-ridges. Up to 
this point the glacier ice has perhaps been restrained within valleys, which 
it has discovered and has progressively widened and deepened. If the 
initial temperature continues to be lowered, there must come a time 
when the ice feet from the better-nourished g^ciers, or from those with 
the shortest route to the foreland fronting the range, will debouch upon 
the plain, spreading as they do so into fans or aprons (see Fig. 21). 


* Oontinued from p. 168. 




Kl(.. JJl.— EXPANDED rOnK-POOT OP THE POSTER OLAGIEB, ALASKA. 



FIG. 22. — TYPE OF PIEDMONT GLACIER, 

if^apkoittTOfk qf tht no. m«Je/ y the Malaepina glacier matU under the direetm of 

leawrence JfarWw.) ^ 
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Later all rnghboaring gladem may arriye at this stage, and by 
spreading npon the foreland, ooalesoe with one anotker to form a 
single broad apron, snob as may be seen in the Malaspina glaoier of 
Alaska. While the glaoiers are thus pushing out upon the foreland 
they haTO been deepening in their Talleys, and eyentuaBy come to 
overtop portions of the lateral oomb-ridges of the fretted upland, thus 
moulding the sharpened needles into rounded shoulders of rook. In 
places the glaoiers from adjacent vaHeys will flow together through 
the irregular depressions, separating peaks and producing islands or 
nunataki. 

But the increased size of the individual glaciers of the range has 
corresponded to increased activity of cirque recession in the high alti- 
tudes, and this has resulted in the formation of cols or passes through 
the range. Snow which has been divided at the summit, as has water 
by a divide, may now be consolidated into glaoier ice over the col before 
the separation is made. Thus it comes about that without a definite 
cirque, glaoiers will transect the range flowing in opposite direotions from 
a central icefield. Such a broad central icefield is found to-day between 
Mount Newton of the St. Elias group and Mount Logan to the eastward.* 

The advance of the glaoier ice up the sides of the valleys, so as par- 
tially to submerge the lateral comb-ridges, may not end until all are thus 
covered and the ice flows away from the central broad area, radiating in 
many directions. Here the process of cirque recession, which has mainly 
Bonlptured the rook in the higher altitudes, comes to an end as we reach 
the ice-cap stage of glaciation. Transitions toward such ice-cap glaciers 
are to be found to-day in the Elbruz and in the Kasbek region of the 
Caucasus, as well as in the Justedalsbr&en of Norway, where a central 
elevated snow-fleld (fjeld) is the common n6vS of several glaoiers radiating 
in as many direotions.t It is of considerable interest to note that in the 
Caucasus district, at least, there is evidence that rooky oomb-ridges are 
submerged beneath the ice and make their appearance so as to separate 
the marginal ice-tongues. The persistence of an ice-cap over a mountain 
region, as is clear from study of the glaciated mountains in Norway, 
tends to largely obliterate relief forms characteristic of mountain glaciers 
as they are replaced by the rounded shoulders of roehei numlonniei. As 
soon, however, as nourishment has been so far reduced that the higher 
points once more appear from beneath their snow cover, cirque recession 
will begin again, and if long continued the evidence of the ice-cap will 
disappear. Lack of glacial scratches or polish in uplands sapped by this 
process should not be allowed to weigh too heavily in reconstructing the 
glacial history of the district. 

* Filippo di Filippi, * The Aioent of Mount Bt‘ Elias (AlaskaV by H.B.H. Prince 
Luigi Amadeo di fiavoia, Duke of the Ahmssi (English translatian). Panorama at end 
of rolume (unnumbered) from an deration of 16,500 feet. 

t H. Hess, * Die Gletsoher. Braunidiweig,* 1904, pp. 65-68. 
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OLAflnnoATiON OF Olaciebs babed upon Comparative Alimentation. 

Belation of Olaeier to its Bed . — ^Fronl what has been said in the pre- 
ceding section oonoeming the ohanges of glaciers in correspondence to a 
progressive augmentation of glaoial conditions, it must be evident that 
any attempt to use each circumscribed body of snow and ice as a unit 
in name or in type will lead to endless confusion. Ice bodies being 
extremely sensitive to changes in annual temperature, a difference of 
one degree may bo sufficient to join many ice bodies into one, or to 
differentiate one body into many. If, however, we examine the distri- 
bution of snow and ice masses within the valley which they either wholly 
or partially occupy, it will be seen that there are relatively few distinct 
glacier types, and that the coalescence of smaller ice masses, or the break- 
ing up of larger ones, does not necessarily alter the type exemplified. 

Tlio more important types called for by analysis on this basis do not 
differ greatly from those adopted by Chamberlin and Salisbury,* which 
seem to bo the ones most generally recognized. The genetic relation- 
ships of these types are here first brought out, together with distinct 
and intermediate transitional forms. In the following table, excepting 
the initial typo and the glaciers with inherited basins, the arrangement 
is in the main one of decreasing alimentation 

Nivation typo (Bighorn glaciers). 

Ico>cap typo (jr»knlla of Iceland). 

Piedmont typo (Malaspina glacier). 

Transoction type (Yakutat glacier). 

liZpandod-foot typo (I lavidson glacier). 

Vnlloy typo, normal subtype (Baltoro glacier). 

Hanging glaoierets (Triost glacier). 

Cliff glaciorets (Tjefroy cliff glacieret). 

Valley type, 'ride-water sub-type (Harriman-Fjord glacier). 

InluTited basin type (lllccillcwact glacier). 

Reconstructed typo ( Victoria- Lefroy glacier). 

Volcanic cone typo (Nisqually glacier). 

Oiuldron typo (Caldera glacier). 

Alpine tyiH) (Nicolaithal glacier). 

Horseshoe typo (Mount Lyell glacier). 

Nivation Type , — This type of glacier has also been called “ new-born ” 
or ** snowbank ” glacier, and represents the initial stage of glacdation. 
Though small in size, such glaciers differ markedly from those of the 
same dimensions which cling to the steep walls of a large oirque (see 
horseshoe glaciers below), and which Tarr has referred to as “ dying 
glaciers.*’ t Numerous examples of snowbank glaoiers are furnished by 
the Bighorn mountains of Wyoming. Other known types of mountain 
glaoiers are all represented, and follow naturally in sequence during a 
receding bemioyolo of glaciation. In their disoussion we shall conceive 

• * Geology,’ vol. 1, obap. y. 

t R. 6. Tarr, ** Valley Glaciers of the Upper Nogsuak Peninsula, Greenland,” Am. 
Oeol , yol. 19, 1897, p. 265 and fig. 2. 
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a moantain distriot to pass by dow atages from a onlmination of glacial 
conditions toward a comparatively genial olimate. 

Jes-oap Tjfpe. — ^Though in form and general oharaoters resembling 
so-oalled oontinental gLuners, the ioe-oaps by reason of their smaller 
dimensions form a conneoting-link with mountain glaoieis, and are 
usually developed upon small plateaus or uplands. They oorrespond to 
conditions of extremely hdavy snow precipitation, and in oonsequenoe 
liave not been found fully developed outside the Tolar regions (see 
inherited basin glaciers below). 

The normal type of ioe-oap glacier is represented by the mantle over 
Kodoliff peninsula, north of Inglefield gulf in Greenland.* It suffers no 
interruption from mountain peaks, but the ioe creeps out in all direc- 
tions from a central area, and sends out marginal lobes or tongues whiob 
much resemble, save for their whiter surface, the snouts of valley and 
alpine glaciers (see below). The Jokulls of Iceland are very similar, 
and form flatly arched or undulatory domes of ioe having short lobes 
about their margins (see Plate IL, Fig. 1). The largest of these, the 
Yatnajokull, has an area of 8500 square kilometres.t In Scandinavia 
the small plateau glaciers with marginal tongues of proportionately 
greater length, such as the Jiistedalsbraen, serve to connect this type 
with that of the valley glaciers (see Plate II. Fig. 2).| The Bichto- 
jcneis on Kerguelen island, recently described by the German South- 
])olar Ex]>e(lition, seems to bo very similar. § According to Meyer, the 
ioe-mass upon the summit of Eilimandjaro in Afrioa is an ioe cara- 
pace,” having much ivsemblance to the ice plateaus of Soandinavia.|| 

Piedmmt Type . — Piedmont glaciers, like ice-caps, correspond to 
conditions of exoeptionally heavy precipitation, and are only known 
irom polar and sub-polar regions. In contrast to ioe-oaps, the existing 
examples are found in connection with mountains of strong relief, so 
that the snow and ice which in ice-caps find their way slowly out to 
the margin of a fiat or gently sloping plateau, are in the piedmont 
glacier discharged through valleys from lofty highlands to debouoh 
upon the foreland at the foot of the range. The well-known type is 
the Malaspina glacier of Alaska, explored and described by Russell (see 
Fig. 22 and Plate II. Fig. 3).1[ Near it and'farther to the west is the 

* T. G. OhamberliD, “ Glacial Studies in Greenland,” IV., V., Jour. Geol^ vol. 8, 
189.5, pp. 199, 470. 

t Th. Thoroddsen, ” Island, GmndrlM der Geographie und Geologie. Y. Die 
Glelacher Islands,” Pet MiU., Erg. Bd. 88 (Kos. 152-158), 1906, pp. 163-208, map, 
pi. xii. 

X H. Hess, ' Die Gletscher ’ (Map 3). 

§ Emil Werth, ‘ Aufbau und Gei^tung von Kergulen. Sonderabd. ans Deutsch. 
^iidpolar Ezpeditionen, 1901-1908,’ vol. 8, pp 93-183, pis. 9-14, 8 maps. 

It Hans Meyer, * Der Kiliman^jaro, Beisen and -Bindien,’ pp. 436. Berlin, 1898 
(reviewed by Babot). • 

Y 1- 0. Bussell, ** An Expedition to Mount Bt Elias,” Nat Cteogr. Mag., vol. 8, 
1891, pp. 52-204, pU. 2-20. See also FUlppi, loc. eU. 




PLATE II. — TYPES OF MOUZTTAIN QLACIBRB. 

Fig. 1.— loe-oap type, VatnajokuU, Iceland. (After Thoroddsen.) 

Fig. 2. — ^loe-oap type, Jasteaalsbr&en, Norway. (After Hess.) 

Mg. 8. —Piedmont ty^, Malaspina glacier, Alanka. (After Bussell and Kerr.) 

Big. 4. — ^Valley type, Baltoro glacier, Karakorum Himalayas. (^After W. M. Oonway.) 
Fig. 8. — ^Valley type, Tasman glacier, New Zealand. (After v. Lendenfeld.) 

Fig. 6. — ^Valley type (Tidewater glacier), Harriman Qora glacier, Alaska. (After Gannett.) 
Big. 7, — Alpine type, Nicolaithal glacier, Alps. (After Biedeker.) 

Fig. 8.— Alpine type, Mer de Glace, Alps. (After Baedeker.) 

Fig. 9. — Atoine type, Eathong glacier, ^angchengunga Himalayas. (After Garwood.) 
Fig. IG.-^Horseshoe type, Lhona^ glacier, l^gchengnnga Himalayas. (After Garwood.) 
Fig. 11.— Horseshoe type, Asulkan glacier, Selkirks. (After A. O. Wheeler.) 

Fig. 12.— Horseshoe type, Wenkchenma glacier, Ganadian Bookies. (After A. O. Wheeler.) 
Big. 18.— Horseshoe type, Arapahoe glacier, Oolorado. (After Fenneman.) 

Big. 14.— Inherited batin type, Great Aletsch glacier, Alps. (After Baedeker.) 

Big. 16.— Inherited basin type, Illeoillewaet glacier, Selkirks. (After A. O, Whebler.) 
Big. 16.— Inherited basin type (reconstructed glacier), Victoria leader, Ganadian Bookies 
(After Soherzer.) 
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Bering glacier of about the same aiase.* * * § To the east of the lialaapiua 
glacier is the Alseki a muoh smaller piedmont glamer.f In Ohili south 
of 42° S. lat. are found other piedmont glaciers, among them the 
San Ba&6l4 During Pleistooene times piedmont glaoiers existed in 
many mountain distriots, notably, however, the Alps § and the Hooky 
mountains of North America. || A transition from the piedmont type 
toward the continental glacier is illustrated by the Friederiokshaab 
glacier in Greenland, which pushes its front out upon the foreland as 
an extension of the inland ice of that continmit 

Above the ice apron and within the range, the piedmont glacier 
boars a close resemblance to the valley type (see below), though in 
general it may be said that its valleys are filled to a much greater 
depth. The largest stream feeding the fan of the Malaspina glacier has 



O f ^ 3 ^ £r /o 


VIQ, 23.— MAP or A TBANBECTIOM GLACISB. THE BBEBIDAN GLACIEB NEAB THE 
GOPPEB BIVEB IN AliASKA. (APTEB G. G. MABTIN.) 

been named the Seward glacier, while other tributaries are known as 
the Agassiz and the Tyndall (see Fig. 2, Plate III.). It is interesting to 
note that however steep these feeders to the ice^apron may be, the 

* Rouglily outlined on map of Alaska to acoompany ** The Geography and Geology 
of Alaska,” by Brooks (Prof. Pap. U.S. Geol. Surv., No. 45, 1906, plate in cover). 
For details of marginal portion and description, see G. 0. Martin, * Bull. 335 U.6. Geol. 
Barv.,* 1908, pp. 46-48, and pis. i., ii. and v, 

t E. Blackwelder, ** Glaoial Features of tbo Alaskan Coast between Yakutat Bay 
and the Alsek Biver,” Jour. Qeol, Tob W. 1W7, pp. 428-432, map. 

t Kabot, ‘La Geograpbde/ yol. 8, 1901, p 270. See also Hess, ‘Die 
f^lotscher,’ p. 68. , 

§ Penok u. BrSokner, ‘ Die Alpen im Eisieitalter, especially yol. 2, 1909, map 
Opposite p. 896. 

II Fred H. H. Oalhonn, “The Montana Lobe of the Keowatin Ice-sheet*’ Prof. 
PHp. No. 50, U.S. Geol. Bury., 1906, pp. 14-21, map pi. i« 

No. III.— March, 191O0 ^ 
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latter always* * * § shows an ezoeedingly flat slope, and is, motjdOTer, 
relatively stagnant 

TVofiaecfton Type , — ^In a late stage of augmenting glaoial oonditions 
or lin an early stage of the receding hemi-oyole, what is essentially 
one body of ice may be divided over a pass and flow off in opposite 
directions toward different margins of the range. For this type, 
exemplified by the nunatak glacier of Alaska, Tarr has need the term 
** through glacier,” * and Blackwelder has instanced the Yakntat glacier 
and perhaps the Beasley within the same region.t Such glaciers, 
which may be referred to as the transection type^ are often the high- 
ways which give readiest access to the hinterland. A glacier of this 
type, which has been carefully mapped, is the Sheridan glacier near the 
mouth of the Copper river in Alaska (see Fig. 23).^ An excellent 
panorama of one of the grandest transection glaciers has been furnished 
by Sella.§ The glaciation of the Grlmsel pass in Switzerland clearly 
indicates that at one time a glacier of this type was parted over the 
present divide, one stream passing down the Bhone valley, and the other 
down the Hasli valley toward Meyringen. Far greater exhibits of the 
same sort are to be found in the Southern Andes. || 

Expanded-foot Type , — When a piedmont glacier draws in its margin 
as it shrinks with the coming of a warmer climate, the several ice- 
streams which feed the apron of ice upon the foreland end in small 
fans at the mouths of the individual valleys. Perhaps the best known 
example of such an expauded-foot glacier is the Davidson, on the Lynn 
canal in Alaska, though the Foster and Mendenhall glaciers of the same 
district are similar (see Pig. 22). The Miles and Childs glaciers, near 
the Copper river, are also of this type, and have been mapped by Martin 
(see Fig, 24 a).^' The transection glacier known as the Sheridan is in 
the same vicinity, and has an expanded forefoot — a good illustration 
of the combination of these two types in one (see Fig. 23). A larger 
example of the expanded forefoot than any thus far mentioned is the 
Elutlan, in the Yukon basin, whose foot extends a number of miles 
beyond the.frout of the St. Elias range (see Fig. 24 h),** The Martin 
river glacier in the Copper river district affords another example, since 
it expands for a distance of over 20 miles. It is, however, partially 
i^ restrained by a range of hills rising on its southern margin, and by 

* • BuU, Am, Qeogr, 8oc., vol. 88, 1906, p. 149. Bee also Piof. Pap. No. 64, U.S. 

Geol. Surv., 1909, pp. 35-36, 105. pis. vii.-viii. 
t Jour, aeol,, vol. 15, 1907, j>. 482. 

t G. C. Martin, ‘Bull. 284, U.S. Geol. Surv.,’ 1906, pi. 12. 

§ Fillppi, loe. eU. 

t| Argentine-Chilian boundary, maps. 

T G. 0. Martin, loe, oil, 

0. W. Hayes, “ An Expedition through the Yukon District,” NaS* Qeogr, Mag,$ 
vol. 4 , 1892, pp. 152. See also map of Mendenhall and Schrader, Prof. Pap. U.S. Geol. 
Surv., No. 15, 1903, fig. 4, p. 41. 
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Martin has been oonaidered intermediate between .the piedmont and 
▼dley 

FoBaf or DmndrUie Tffpe . — Betiiing within the range as wanner 
temperatares aaooeed to more rigorous oonditions» glaoiers are of nedeo- 
sity restricted to indindtial valleys and their tributaries. !Fhey oome 
thas to have a plan as tmly. arborescent as that of water*drainage, and 
they may in this stage be called dendritic or vaUi^ glaciers. Unfortu- 
nately, the term ** valley glaciers,** in every way appropriate, has been 
generally applied to glaoiers which coonpy valley heads only, and hence 
the term must be redefined in its natural rather than its inherited 



FlOi 24.— (a) MAP OF THE MIXiBS GLACZEB IN ALASKA (AFTBB G. C. UABTIN) ; (6) 
MAP OF THB KLUTLAN GLACISB IK THE YUKON BABIN OF ALASKA (AFTBB HBN- 
DENHALL AND BGBBADBB). 


significance. This glacier type geographers are most familiar with in 
lestorations of Pleistocene glaciers,! but it is none the less a common 
form to-day in districts more distant from commercial centres, and hence 
less easily accessible for study. From the Karakoram Himalayas, the 
Baltoro, Hispar, and Biafo glaciers, all of this type, have been described 
and carefully mapped by Sir Martin Conway An outline map of the 
Baltoro glacier is reproduced in Plate II. Fig. 4, and one of the Hispar 
glacier in Fig. 25. Other valley glaciers, generally less extensive, have 

* G. C. Martin, ** Geology and Mineral Besooroes of the Oontroller Bay Begion, 
Alaska,” BuU. No. 835, U S Geol. Snrr., 1908, pp. 48-49, pi. L, it, and ▼. 

t One of the best maps of such a restored valley glader of Pleistooene age is that 
of the Kern valley of Oalifornia (see Lawson, los. eft., pi. xzxi.). 

t W M. Gonway, *01imbing and Exploration in the Karakoram Himalayas,’ maps 
and Boientiflo reports. 1894. 

u 2 
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beea mapped by Qarwood * from the Kangoheujunga Himalayas. In 
the Central Tian Shan mountains are other glaciers of this type.t In^ 



FIG. 25.~OUTLIIiIE MAP OF THE U16PAB (tLACIEU, KABAKOBAM UIMALATAS. (AFTBB 

CONWAY.) 



FIG. 2C.— OUTLINE MAP OF TUE TASMAN QLACIEB, NEW ZEALAND. (AFTEB V. 

LENDENFELD.) 


* £. J. Oarwuod, Notes on Map of the Glaciers of Kangchenjunga, with Hemarks 
on some of the Physical Features of the District ” Otogr. Joum-fYol, SO, 1902, pp. 18-24, 
plate. 

t Max Friederichsen, ** Die heutige Vergletsohernng dcs Khan-Tengri-MassiTes 
nnd die Spuren einer dUuvialon Eiszeit im Ticn-schan," Zeit. /. Gktsoher JC, Yol. 8 , 
1908, pp. 242-257. 
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the New Zealand Alpa tbe Taaman glacier furniahea anoOier example 
of the aame tbUbj type • (aee Fig. 26 and Plate II., Fig. 6). Still 
other examplea have deaoribed from the monntaina of Alaaka, 
anch, for example, as the Eennioott and Ohiatoohina glamera.! 

Gompariaon of a number of examplea of valley glaoiera may illustrate 
as many different stagea in the retreat of the glacier from a position in 
which it occupied its entire valley to the retirement almost within the 
mother cirque at the head. The examiiiation of the vacated valley hsa 
taught us that the tributary glaoiera erode their beds leaa deeply than 
the trunk stream lying in the main valley. It is the surfaces of the 
ioe-streama only that are accordant, and hence a lack of accordance in 
the bed-levela has yielded the so-called hanging valleys with their 
characteristic ribbon falls. Nowhere can the hanging valleys be observed 
in greater perfection or on a g^rander scale than in the troughs, now 
largely abandoned of ice which enter the great Qords of the ** inside 
passage ’* to Alaska (see Fig. 27). { 

As the foot of the trunk glacier retires up its valley, the lateral 
tributaries which are nearest the mouth of the valley are at first 
separated from it and develop their own front moraines. Later they 
are left high above the main stream as a series of hanging glacierctft 
(s( c Fig. 28).§ The series of hanging glaoierets, as will be observed 
ill the maps of the Baltoro and Hispar glaciers, often persist above the 
main valley well below the foot of the trunk stream. 

Inherited Basin Type , — The valley type of glacier hardly appears in 
the Alps at all, though the Great Aletsch glacier might perhaps be 
regarded as a small and imperfect example. The size and characters of 
the latter are, however, for the district in which it lies, abnormal and 
to be accounted for by the existence of a natural interior trough lying 
between the Berner Oberland on the one side and the high range north 
oi' the Bhone valley upon the other, from which basin small outlets 
only are found through the southern barrier (Plate II. Fig. J4). A 


it. Y Lendenfeld, ** Der Tasman Gletsoher nnd Seine Umrandong,*' Pet Mitt, 
Krg. Bd., Aol. 16, 1884, pp. 1-80, map, plate I, 

t W. V. Mendenhall and F. G. Sohrador, *‘The Mineral Kesources of the Mount 
Wrangell District, Alaska,” Prof. Pap, U.S. Geol. Snnr., No. 15, 1903, pi. iv. and ii- 
Sot* also Brooks, Prof. Pap. U.S. Geol. Burv., No. 45, map, plate xxxiv. 

t R. B. Tarr, Glacier Erosion in the Boottish Highlands,” 8eoi. Qeogr. Mag, 
^ol 84, 1908, pp. 576-587. 

§ The term ** hanging glacier,” now used in a variety of senses, is, it is believed, 
l>ost retained with this restricted meaning. The term “ cliff glacier,” generally oon- 
•sitlered synonymous, may be restricted to the long strips of incipient glacier ice which 
Hometimes parallel the main valleys on narrow terraces above precipitous dilft which 
111 * primarily determined by the rook structure (see ante, p. 154 ; and also MatthM 
‘ Appalachia,* vol. 10, 1904, p. 262). In the sense here employed, a hanging glacier is 
< ‘it equivalent of the Ho^r Gleteeher^ a term quite generally employed in Germany, 
term ” horseshoe” glacier we have here suggested for an essentially different 
p€ of glacieret (see below, p. 280). 
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better examploy howeTer, of thia special type of glacier, in which the 
inherited topography has exercised a greater influence upon the glacier 
form than has the auto-soulptnre, is furnished by the nieoUlewaet 
glacier of the Selkirks (see Fig. 29), which, from a roughly rectangular 


/ 



FIG. 29.— OCTUNB MAP OP AK IKHBBITBD BABXM Oi:«AOIBB, THB ILLBOILLBWABT 
GLAOIBB OF THB BBLEEBXB. (AFTBB WEBBUBB.)’ 


snow-icefield lying between parallel ridges, sends out short tcngrnes 
leading in different directions. A glacier of this type, with a moderate 
increase only of alimentation, would prodnoe a small ice-cap. 

Another abnormal form of glacier due to the peculiarities of the 
basin which it inherited, is illustrated by the Yiotoria glacier in the 
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OvMdmn Bookiei, a glacier haying no cirque, but only a couloir 
(the Bo-oalled ** death-trap**) in iie stead (see Fig. 80). In this case 
the nM whidi feeds the glacier is found high aboye upon the oUff— a 
true cliff gladeret — ^and^thia niv4 ayalanches its compacted snow upon 
the surface of the Victoria glacier, which •thus well illustiates the 
reeonitrueted ifipe.* 

Again, glaciers may deyelop, not upon a gently domed and variously 
moulded pre-glacial upland such as we have thtm far had under con- 
sideration, but upon the sharply conical volcanic peaks which in 
temperate and tropical regions 
push their heads from the moun- 
tain upland far up above the snow- 
line. In such oases, regular cirques 
cannot develop at the heads of 
the radiating ice-streams, but, on /' 
the contrary, very irregular and | 
mutually destructive forms will 
result (see Fig. 31).t This is the 
more true because of the loosely 
Oonsolidated tuffs of which such 



cones are always built up. If suf- 
ficiently lofty, the result may be 
a small carapace or ice-cap such 
as is found to-day upon the summit 
of Kilimandjaro in Africa. On 


-■ Miltt 

o a ^ 

no. 80 .->ootXiIH9 map of bsconbtbttotbd 

OLACIBB--THB VIOTOBIA AND LBFBOY 
GOAOIBBB IN THB BBLKIBKB. (aFINB 
WHBBLBB.) 


the other hand, a partially ruined crater may furnish a natural basin or 
cauldron for a small glacier — Cauldron Type.X 

Tide-water Type. — In high latitudes glaciers sometimes descend to 
the level of the tide-water in fjords which continue their valleys. In 
such cases, the glacier front is attacked mechanically by the waves 
and is further melted in the water. In place of the convexly rounded 
nose, BO characteristic of the other types, there develops a precipitous 
cliff of ice from which bergs are calved, and the glacier front in 
consequence is rapidly retired (Plate II. Fig. 6). Unhappily, the local 
term “ living glaciers ” has been applied to this type in Alaska ; “ dead 
glaciers,** in the same usage, being applied to gUmiers which yield no 
icebergs. The slopes of the glacier surface and the measure of pro- 
jection of the ice above the water-level both render it probable that in 
uaost oases, at least, the ice-foot everywhere rests on a solid basement. 


* See map and deseription of this glacier by Sehener, ** Glaoiere of the Canadian 
Rbokies and SelkirkB.” Smith Oontrlb., No. 1692, 1907, dhaps. 2-8. 

t Cf. I, C. Busiell, ‘^Gladen of Mount Ranier,** 18th Ann. Tiept U.S. Geol. Sorv., 
pp. 329-423. 

t Hans Meyer, "Der Oalderagletsoher dee Cerro Altar in Equodor,” Zeit. /. QUt- 
vol. 1, 1906-7, pp. 139-148. 
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On tho other hand, the Turner glacier, debouching into Disenchant- 
ment bay, Alaska, shows a flat and relatively low front section, which 
is separated from the remaining and sloping portion of the glacier by 
a steep ice-fall. This has led Gilbert to think that the lowest terrace 
is floated in the water.* 

Aljpine Type , — A good deal of misunderstanding is current in regard 
to alpine glaciers, often unhappily referred to as valley glaciers. 
Examination of any good map of Switzerland suffices to show that with 
the possible exception of the Great Aletsch, an abnormal type, Swiss 
glaciers hardly extend into valleys at all. We have too long held the 
alpine glacier close before the eye, and so have much exaggerated its 
importance. When Alaskan, Himalayan, and New Zealand glaciers are 
brought into consideration, the real position of the Swiss type becomes 
apparent. In reality the glaciers of the Alps, far from occupying 
valleys, do not oven fill the mother cirques at the valley heads. Here 
they lie, side by side, joined to one another like the radiating sticks 
within a lady’s fan, for which reason they have been called Zmam- 
mengeeetzie Oletedher (see Fig. 10 and Plate II., Fig. 7). The mer de glace^ 
next to the Great Aletsch the largest in Switzerland, with its numerous 
tributaries, it is true, completely fills a cirque, but only that of a 
tributary valley (Plato 1 1. Fig 8).f Alpine glaciers are hence sheaves 
of small glaciers which are wholly included within the mother cirques, 
or which fill and extend out from the secondary or tributary cirques. 
In the Nicolai Valley of Switzerland, the Gorner glacier and its several 
tributaries (sec Fig. 10), with the Findelen and Langenfluh, the 
Theodul, Furgon, and Z’Mutt glaciers together, but partially fill the 
mother cirque of which Zermatt is the centre. Lining the valley below 
upon either side are eighteen to twenty glacierets, all resting upon the 
alba, or high mountain meadows. 

High up in the Chamonix valley, below the debouchure of the mer 
de glace, similar glacierets are lodged upon the ledge l)elow the sharp 
needles of do Oharmoz, de Blati^re, du Plan, and du Midi, their frontal 
moraines making a continuous series of scallops above the shoulder 
of the valley. Similar but smaller series are shown in Figs. 20 
and 32. 

Horaeihop Type . — The final representative type in our series, unlike 
the alpine glacier, is no longer made up of streams joined together in 

* G. K. Gilbert, ^Harriman Alaska Expedition,’ vol. 8, ** Glaciers,” 1904, pp. 
67-C8. See also Tiirr, “ The Yakatat Bay Region, Alaska, Physiography and Glacial 
Geology.” Prof. Paper No. 61, U.8. Gool. Surv., 1009, pp. 39, 40, pi. xa. 

t This valley is a large hanging valley tributary to the Chamonix valley, which 
latter alone is comparable in size to those that form the beds of the Baltoro, Hispar, 
and Tasman glaciers. If at first it seems that confusion may result firom the intro- 
duction of valleys of different orders of magnitude, a second thought suffices to idiow 
that the difficulty is of theoretical rather than of practical importance, at least so far 
as existing examples of glaciers ere concerned. 



FIO 31 ■ IRHK.I I Atll Y BOUNDI D NJM fl UPON IHI VOl LAMIC CONR (>I MOUNT 

RANIFll 



FIO 83 — MEW 0£ THJi ABUIKAN GLACIER, A HOBbFBHOE GLACIER IN THE 

SELKIRKS. 







FIG 86 — VILW lOOKlNG DOWN IIM VATU' Y O H8H CRhEK FROM THE ABULKAN 
OIAGITR, TIIT m RMIT HANOT IN THT DISTANCT feTLKIRK MOUNTAINS 



FIO 87 .— VIEW OF THT WINKCHEMNA GLACIER AT THl HEAD OF THE VALLEY OF 
TUT TTN FLAKS IN THT CANADIAN UOCKILB. 





THE CYCLE OP MOtTNTAIN GLACIATION. 


281 


sheaves. With farther shrinking of alpine glaciers corresponding to 
higher air temperatares* the glacier front retires antil it approaches 
the drqae wall. It now takes on, either as an individnal or as a 
colleotion of small remnants, a broadly concave margin, which is in 
contrast to the convex or convexly scalloped front oharaoteristic of all 
other glacier types. This type of glaoieret has been sometimes desoribed 
nnder the names hanging and cliff glaciers.* Beasons have been pre- 
sented for restricting both these terms to speoial and different varieties 



FIQ. 34.~outline map of the asulkan glacixb in the selkibks. 


of small glaciers or glacierets. It Is proposed to nse here the term 
“ horseshoe glacier ” for these last remnants of larger glaciers hugging 
the wall of the cirque. Most of the glaciers of North America outside 
of Alaska belong in this class. As already implied, they are generally 
broader than long, and usually have concave frontal margins. Excellent 
examples of this type are furnished by the “Horseshoe glacier” at 
the head of the Paradise valley in the Canadian Bookies and by the 
Asulkan glacier in the Selkirks (see Figs. 32-34.) The Mount Lyell 
glacier, long kuoTvn and cited from the High Sierras of California, is, 
however, an equally good type.t For further illustration of the type 
the Wenkchemna glacier in the Canadian Bookies has been chosen (see 

* Sep footnote on p. 277. 

t I. C. BuMell, “ Exiating Glaciers of tiie United States,** 5th Ann. Kept. U.S. 
Geol. Surv., 1885, pp. 8U-328, pi. 40. 



283. 


TBB OTOLE OF MOUNTAIN GLACIATION. 


Figi. 86, 87 and Plate II. Fig. 12). The Asulkan and Wenkohemna 
glaoieTB haye both been degoribed by Soherzer as belonging to the 
piedmont type. The former hngs the oirque wall with an inonrnng 
frontal margin, and is extended by a series of small hanging glaoierets 
(see Fig, 32). Unlike the piedmont glaciers, it has no foreland on 
which to expand, but lies at the head of a iypioal U-shaped valley (see 
Fig. 85). The Wenkohemna glacier occupies a similar position in the 
great oirque outlined by the Ten Peaks at the head of a tributary valley 
to the Bow (see Figs. 86, 87).* 

In Plate II. the various types of glacier are shown on approximately 
the same scale, and from this it will be appreciated that the size, directly 



FIG, 86.— OUTLINE MAP OF THE WENKOHEMNA 
GLACIER XN THE CANADIAN BOOKIES. 


dependent upon the ali- 
mentation of the glacier, 
must be a determining 
factor in classification. 
The ice-cap and piedmont 
glaciers will in this re- 
spect overlap, being dif- 
ferentiated by the accen- 
tuation of the relief of 
the land, though in the 
main the ice-cap is the 
larger. For the other 
types the proportion of 
the glacier-carved valley 
which is still occupied by 


the ice will determine the 


form and the more important characters of the existing glacier. It is 
important, therefore, in order to determine the type to which an in- 
dividual glacier belongs, to map the divide surrounding the valley, as 
well as the boundaries of the glacier which lies within it. 


Termination of the Cycle op Glaciation. 

Oanfiguraiitm of the Olader-hed when uncovered , — ^No one who has 
climbed a mountain glacier to its nM has failed to be struck by the 
alternation of plateau and precipitous slope, for the surfaces of mountain 
glaciers are, with few exceptions, broken into broad terraces. Eaoh steep 
descent is well understood to overlie a corresponding fall in the glaoier- 
bed. Perched upon the high cliffs which overlook the Pinnacle pass 


• Sherier, Smith Oontrib., No. 1698, 1907, chape, ip. and vil. The only resemblance 
to the piedmont glacier is in the shape. Neither glaoier expands upon a foreland, but 
both lie in cirques at the heads of U-shaped yall^. They hare no appreciable 
tributaries, and, as already pointed out, piedmont jglacierB are neoessarily of large rise, 
corresponding to exoemive precipitation. 



THB OTOLI OF MOOUTAIK OLAOUTIOV.'' Ml 

daring Ua flnt atteok upon Monnt St EUm, the late Ptofonor Bnuell 
wrote of ihew tamoee *— 

« Were the mow xemoved end the rode beneath ezpoeed, we ■to gld 
find terrooee mpotated by eoarpa sweeping aetoee the bed of the gkoier 
ftom aide to dde. 6imil«r tenaoes ooonr in glooiated oafione in the 
Booky moantoins and the Sierra Berodas, bat their origin hu nerer 
been explained. The glooier is here at worie aonlptaring dmilar finnw, 
bat still it is impoodUe to nndentond how th» process is initiated.” 

The geaerelised deeoription of nnoovered glaoier»beds within the 
High Sierras of Oolilbtnia^perhaps so indl as any that has been 
penned— lays the emphasis npon the moce essential and impteaaiTe 
ohocaotent-** 

u The amphitheatre bottom terminated fbrward in either a cross diff 
or a cascade stairway, descending, between high walls, to yet another 
fist. In this manner, in steps from flat to flat, common enoof^ to be 
ohoraoteriatio, the canyon mode descent. In height, however, the initial 
oroaB diff at the head dominated all. The tread of the steps in the long 
stairway, os fhr os the eye conld follow, greatly lengthened in down* 
canyon coder,'’ 

The grade in the treads of the giant stairway is often reversed, so 
that they come to be occupied by the oharaoteristio rook-basin lakes, 
long and ribbon-like, or strung along the valley like pearls npon a 
thread. * 

Sinoe Bussdl's meditation above the Pinnade pass, nearly a score of 
years ago, considerable study has been given to the subject of erosion 
upon the glader-bed. In the Alps Fendc and Briiokner have enunciated 
their "law of adjusted oross-seotions.” The glacier, on invading the 
mature river-valley, characterised by uniformly forward grades and by 
aooordancje of trunk with side valleys, will, in general, be so modified 
that a small oross-seotion corresponds to a deepening of the valley.^ 
Thus will be breraght about the hanging side valley, and a local 
modification of, and perhaps even a reversal of, direction in the grade 
of the main valley. 

If the rock be not homogeneous throughout, or if it be unequally 
interseoted by joint planes, further abrupt changes in grade will result. 
The two processes which are effootive in deepening the bed of the valley 
are well recognized to be abrasion and plucking. Greater softness in 
the rook will correspond to greater depth of abrasion, while the per- 
fection of the parting planes will directly determine the amount of 
quarrying in the roede plucking. Abrasion being greatest on the 


* L C. Bussell, "Bxpeditiim to Hbunt fit BUsa” Jfat. Q^ogr. Mag., Tol. S, 1891, 
]82«183. 

t Johnaon, Jmtm. toL 1% 190ip pp. 570-571. 
t A. Penok, Jtmrn, Oeol.g yol. 18, 1904, pp. 1-19. 
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upstream ride of any irregukrity in the bed, and plucking being largely 
restrioted to the downstream side, the tendency of these processes' 
working together will be to produce steps of flat tread but steep riser, 
the latter coinciding with the nearly perpendicular planes of jointing. 

It is farther probable that the cliffs at the lower margins of the 
terraces are in many caseR, at least, oonsiderably recessed through the 
operation of a sapping process in every way analogous to that which 
obtains at the base of the Bergsohrund, or Randsfolie. So soon as the 
rook-cliff has been formed, either below a narrowing of the valley or 
where a hard layer of rook transects it, the glacier will descend over 
it in an ice-fall, showing gaping transverse crevasses. These fissures 
in the joe may be sufficiently profound to admit the warm air at 
midday to the rock joints, and so bring about with the nightly fall 
of temperature a mechanical rending of the rook. 

Basal cliff sapping being downward as well as backward, the reversed 
grades of the treads in the staircase could be thus explained. In the 
Alps, Penck distinguishes especially one larger cliff in the stairoaso 
which separates tho head cirque from the trough valley (Trogthdl). 

Water-eroHon within the Valley during Betirement of the Olacier , — 
The staircase left by the ice, with its rook-basin lakes high up in the 
valley and its morainal lakes in the lower reaches, undergoes a rapid 
transformation under the influence of running water so soon as the ice 
has largely vacated the valley. Flowing from the waning remnant of , 
the glacier, this water is overburdened with sediment. Its current is 
sluggish on the treads of the steps, but develops a cascade over ,the cliffs 
between. The coarser debris which it carries is thus quickly dropped 
upon the treads to fill the lake-basins, and with the aid of the finer 
material, tho rock obstructions are cut through in narrow canons and 
with a marvellous rapidity. Where a barrier of more resistant rook has 
hemmed in a portion of the valley (BiegeV)^ narrow picturesque gorges 
have been cut, such as the Aarschlucht and the gorge of the Gomer.* 
The lateral moraines, having slid down their slopes with the retirement 
of the ice, are rapidly buried under tho talus of the rock-slides from the 
steep valley walls, thus partially obscuring the characteristic U of tho 
valley section. Sufficiently clear marks are left, however, so that there 
is seldom serious difficulty in restoring the main outlines of tho glacial 
history of the district. 


• Some of tho Swiss gorges wore described by Tyndall (* Hours of Exercise in the 
Alps,* pp. 224-230). 
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A TOUR IN THE UBBRIAN HINTERLAND. 

Bj OHitaln BBJUTEWAZTII WALLIS, F.O.8., F.B.a.8., Hit Oootul- 

Qmml at DakaVi latelj OonivdpQaiiaral for Llborla. 

In the early part of 1908, haying completed acme preaeing work at 
Monrovia, I made arrangementa for an otBcial tonr in the interior of 
Liberia. The rente lay from Monrovia to Sierra Leone by ateamer 
(acme 250 milea) ; from ^Freetown by railway to Baiama (aomo 220 
miloa), which plaM ia within a few hours* march of the Anglo-Liberian 
frontier ; and from this point on the boundary to march eaatwarda. 

On April 18, 1908, 1 left Freetown by railway, reaching Baiama, near 
the frontier, on April 20. The following day 1 marched to Bariwalla, 
which, by looking at the map, will be observed to be within a short 
distance of the boundary. The caravan was made up as follows; 
twenty-five carriers with one head man, one head interpreter, one second 
interpreter, one cook, two personal servants, and one guide. Our battery 
oonsisted of three Lee-Enfield carbines and one pocket revolver. 

On April 23, after crossing the frontier, we arrived at Yahun, in 
the Guma country, whore we halted for the night. This part of 
Liberia is hilly, and the paths (there are no roads) are exceedingly bad. 
1'lie forests, eating close into the soattered villages, appear gigantic 
and dense, and are inhabited by herds of elephants. On April 27, 
after a long march over the Eambui range, through swamps and along 
narrow tracks, wo arrived at Eamatahun. The Eambui range divides 
the Monde from the Bande countries, and is a straggling group of 
wild, rugged, and forest-clad mountains. Baboons, leopards, the small 
leopard cat, and other animals abound in this forest ; and the hills and 
gigantic rooks, with their caves and crevices, are believed by the natives 
to contain good and bad spirits. The place, in consequence, is regarded 
by them with suspicion and dread. The geological formation, to a great 
extent, consists of laterite, diorite, and ironstone. The latter, in places, 
caused me some trouble on account of the magnetic attraction, and the 
consequent erratic behaviour of the compass. The next day the caravan 
reached Sambatahun, and on April 30 we arrived at another Bande 
town, called Zigizu. 

On the following day we arrived at Janne, in the Qorahun ohiefdom 
of the Bande country. Here the paramount chief resides, and by him 
we were well received. He complained bitterly about *‘the war,** with 
which, he stated, his towns and people were constantly being threatened. 
He spoke about the large war-town of Fandeme, in ^e Bunde country, 
which, he said, harboured thousands of fighting men known as Sofas. 
This place is a terror to the surrounding country, and is believed by 
the natives to be impregnable. It is supposed to be guarded by spirits, 


* Mtip, p. 856. 



266 


A TOtJB IN THB UBBBIAN HINTEBLAND. 


and to poMOM a very powerful deyil» who always renders Tiotory 
assured, either in attack or defences, to the warlike inhabitants. 

Pandeme, enoiroled by trees, is situated in more or less open oountzy 
in a hollow, and is surrounded by hills, a splendid objeot for artillery 
fire. It is protected by many strong stockades, and within their walls 
live some of the greatest cut-throats in West Africa. All kinds of 
savage and barbarous customs take place in Pandeme. Life is held to 
be bheap there, as it often is in barbaric Africa, and human sacrifices are 
enacted. Large quantities of slaves are bought and sold. In fact, the 
objeot of most of the raids and the attacks of the Sofa warriors was the 
capture of slaves, and these forages extend over wide areas of country. 
Although Pandeme is within the tribal boundary of Bundeland, it 
belongs to no exclusive clan or tribe. It is likely that representatives 
of most of the people within the Liberian hinterland and adjacent terri- 
tories live, or have lived there, either as fighting men or as captured 
slaves. Sofa is a native word meaning a collection of different peoples. 
The town seems to have been in existence and flourished for many 
generations; and tradition has it that it was noted as a war centre 
before the great-grandfather of Samore or Samadu was bom, that 
celebrated Muhammadan warrior who gave the French such a lot of 
trouble in the Sudan. Samadu was, it may be remembered, captured 
unexpectedly by a small French column in the Liberian hinterland. 

No white man seems to have ever visited Pandeme except Mr. T. J. ^ 
Alldridge, x.s.o.,* who did so at some risk in 1 898, when he was Travelling 
Oommissioner in Sierra Leone. He was then engaged in making Treaties 
for the British Government with the various ohiefs in the territories 
that, since August, 1896, have become part of the Protectorate of Sierra 
Leone. Pandeme was the limit of Alldridge’s tour. In the journey 
described here, I passed close to it, but being pressed for time, I pushed 
on north-eastward towards Oentral Liberia, and then turned northwards 
to the French frontier. 

The population of Janne is large, almost untouched by the so-called 
civilization on the coast. It is typical of Western Africa. The men, 
who are nearly all of the Bande (Gbandi) tribe, have fine physique and 
very black skins, and most of them plait their hair, whibh is worn about 
6 inches to 8 inches long. They appeared to be well armed with rifles, 
guns, spears, and swords. While in this town I saw seven slaves, who 
were secured by the leg in wooden stocks.” They had been in that 
position for some months. One of them told me through the interpreter 
that he had been kept thus for two years. He was a man of poor 
physique, and a purchaser could not therefore be easily found for him. 
Throughout this hinterland, as has been before stated, slavery in its 
worst form is in a flourishing state, and one becomes painfully aware of 


* See * The Sberbro and its Hinterland,’ by T, J. Alldridge. 
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tb« iaooogniity of tlio nuiie "IdberiA** whon siidi aoenw m th«w on 
mot with. Nolliiiig wooU Imto |^▼en mo grwior $1 om«% jwt thon, 
fliMi to hoTO ont tlMM poor erofttimo* bonds and wt thorn ftoo, Vat I 
woo, oloo I powerloM to aot 

That night, whilo adoop in my littlo hat in the Iftwn, I was 
awakened by hearing a gentle ohoroa of women’a Toioee abging aome 
yaida away. After a few ndnatea the ohoroa a aaae d, end a ringjo vdoe 
began, in Baade, an Afrioan aong. The Toioe waa soft and melodioni, 
and the tone was feaoinating and weird, and haimoniaad with the wild 
environment to whidb it bdonged. After • few lines, the other aingars 
joined, and the result was moat attraotiTe and baantlfel, oontainiag aa 
it did aadh ddkate hannoay with exodlent taste. Daring the years 
I have been in Africa, I do not remember having heard anything qoite 
like this singing before, and I shall never forget it. The interpreter 
told me the next morning that the song was to the good spirits, addng 
them to gaard and protect the white man and his feUowers on their 
journey. 

On the next day we left to continue the march eastwards, crossing 
the beaatifal upper Lofa river just beyond Janne by a swinging 
hammock bridge, made of creepers, vines, and wood. This river divided 
the Gbandi and Bnnde countries, for when over the bridge we had 
entered Bnnddand, the place of the wurlike Sofes. Owing to the 
vicinity of these people, the town of Halema, where we halM f<nr the 
night, was strongly stockaded. There were no leas than thirteen 
formidable war-fences round this town, and the carriers had considerable 
difficulty in squeezing their loads through the narrow apertures. A few 
yards outside the first stockade, I noticed an empty grave, the newly 
turned earth of which showed it had been recently dug. This grave, 
it appeared, had been used for the purpose of burying a man alive 
as a sacrifice ; and I was informed in a most matter-of-feot way, and as 
if the occurrence was quite an ordinary one, that the unfortunate 
victim’s body had been,lately exhumed to obtain certain portions for 
the purpose of manufiwturing fetish medioines. 

The next day proved to be a hard march for the little caravan. 
Leaving Malema before dawn, we at once entered into a vast forest. 
Immense trees, weepers, and foliage of all sorts and conditions surrounded 
us on every side, and looked themselveB over our heads, sometimes oblite- 
rating nearly all light. Boads there vrere none^ only mere tnufes, often 
not discernible amidst the varied tanj^es of undergrowth. Ih plaoes the 
limbs of great trees and other obstacles lay right across the trabk, and 
Bometimes even these were mmshed and obliterated by the herds of 
elephant which abound. For these huge beasts, during their roamings, 
luake roads like a oarriage drive, soatterirq; heavy obstaoles about and 
uprooting large trees like mere wheat-awns from tiieir sobkets. Ek>me- 
times the oarriers had to hade their way through this dense foliage, and 



288 


A TOUR IN THE LIBERIAN HINTERLAND. 


li6W down ihie tall sharp-edged grass, which bit into the flesh like a 
knife whenever it came into contact with it. Sometimes they crept 
under a fallen tree, lying larger than some lightning-smitten oak acroaB 
their track. At other times they had to disentangle themselves and 
their burdens from the huge and unyielding creepers, which seemed 
ever ready and savagely delighted to retard their hard-fought progress. 

A large number of natives had gathered to meet us at Bu4, which 
is a big town in the Zembe chiefdom of the Bunde country. It was 
brought home to one hero that this was real Africa, quite untouched 
by the hand of European intercourse. Not a cloth, nor a spear, nor 
a sword, that was not of pure African make, was to be seen anywhere, 
with the exception of the guns and rifles. To the student of Africa, 
and those who are interested in the study of savage and primitive 
man, in the wonders of Nature, and in the botany, geography, and 
zoology of a little-known and unexph it>I country, the inconvenience 
of travel and the troubles of the day before were perhaps worth endur- 
ing. The fasoination of the country steals upon one on such occasions, 
and the beauty of the wonderful forest and scenery, and the subtle 
Attraction of being with a ])eople who are living natural lives and as 
Nature so ordained, perhaps touches some dormant spot, which awakens 
the feeling that the somewhat artificial existence of Western civilization 
and the striving and the hurrying are not all that we were intended for. 
In this part of the gieat Dark Continent, and particularly in Western 
Africa, with its hidden mysteries and strength, fierce as a furnace an^ 
as unrelenting, men’s minds dwell upon these things, and they some- 
times feel most strongly the subtle fascination of their environment. 

There was little or none of the Gbandi language spoken in the place, 
Bunde being the principal dialect. The town is a large one, and the 
ordinaiy wooden war-fence was not in existence. In its place, a high 
and thick mud and loopholed wall enclosed the town. It was made of 
a reddish-brown earth, and became very hard after exposure to the sun. 
The people appeared higher in the scale of African civilization than 
those in the lower Bande country, for Muhammadanism is finding its 
way very rapidly into Liberia from the north. The women, who wore 
their hair long, and decorated themselves with massive silver armlets, 
were of fine physique and not ugly to look upon. The men were 
equally fine, and had very black skins. They were, as usual, armed 
with guns, spears, and swords, and many of them were clothed with 
handsome doths and gowns of pure African manufacture. 

The forest through which we had passed the day before was, of 
course, full of many varieties of timber. Khaya, a species of mahogany, 
and the heavy camwood, had been obtained from it by the natives. I 
saw no teak (Olfieldia)^ although it probably exists in the neighbourhood, 
Bubber vines were in evidence, and this portion of the great forest 
probably contains quantities of rubber, as in other parts of Liberia. 
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Twenty-two different Hnds of vines end trees produce rubber of verious 
qualities, and no less than sixteen species of rubber have been classified. 
The JFbsliMiia afrkana and the Fwniumia elasiiea exist in the various 
belts, and its collection is popular among the Epwesis, Basus, Bellas, 
Btindes, Mendes, Golas, Vais, Mandinsos, and other tribes in the Liberian 
hinterland. 

As the rainy season was advancing, and there being Utile time to 
spare, we turned northwards and marched for a town called Zigida, 
which is not far from what has now became the French frontier. The 
paramount chief of the Whole of this part of the Bunde country was 
thou staying at this place, having been driven out of one of his towns 
further nortk by the French, with whom his fighting men had come in 
contact. 

It was there that poor Doctor Volts, the plucky Swiss explorer, was 
killed ill 1900, during an attack by a Frenoh column. How the doctor 
actually met his death will probably never be known. Whether he 
was killed by the natives, or whether he fell a victim to some stray 
French bullet during the attack, there seems no evidence to show. 

On May 7 we left in a north-easterly direction for a town called 
Harwoi. Wo had now entered the Buso country, and at this town wo 
camped for the night. 1 had now to decide whether it would be 
advisable to risk journeying eastward and more or less parallel to the 
route we had already taken ; or whether to proceed north-east to the 
nearest French outpost, which happened to be some six hours’ march 
away. Hearing a report about an impending attack planned by the 
Base people upon this outpost, this finally decided me to make for 
ISondeme, and warn the French of this proposed attack. On May 8 wo 
reached the Frenoh post, and I was most cordially received by the 
acting commandant and other officers at this wild station. The French 
detachment only arrived in January, 1908, and had already done 
excellent work in building barracks and clearing the ground. A com- 
pany of one hundred and five men, in command of a oaptain and two 
lieutenants, was stationed at the post. The other outposts, from west 
to east, were, Wulade,* Goueckedu, N’Zebala, and Gouke. (The spelKng 
is French.) 

The Frenoh officials could, however, tell me nothing about the 
country through which 1 wanted to pass, nor about its inhabitants, nor 
the routes. No European, nor, it appears, any “ civilized ** native (t.c. 
one wearing trousers and boots), seems to have passed through the 
country in the direction I wanted to go. The Frenoh officers thought 
it would be safe. I was anxious to go that way, as nobody else had. 
It was a more direct route to the British frontier, and would make 
a useful traverse, if the times and bearings could be oorrectly taken and 

* At present oooupiod by a British furoe. 

No. III. — March, 1910.] 
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TBoorded. On May 10 the oaravan started off for Barkame, in th^ Toma 
ohieMom of the Northern Bande oonntry, at whioh plaoe it arrived 
after a honra* journey. The natives appeared a savage-looking lot, 
and all armed. 

On the 11th we started off for a town called Eoinjama. This plaOe 
is in the Barm ohiefdom of the Bnnde country. Crowds of armed and 
savage men turned out to meet us on the road, but nearly everywhere, 
up to the present, we had been fairly well reoeived. On May 12 we 
continued the westward journey. But from now onwards our diffi- 
culties commenced, for the little oamvan had unwittingly entered into 
hostile territory. The young chief of Barkame, who had accompanied us 
to Koinjame, changed the guide at the latter town. About half an hour 
from a large town called Betiema, in the Barm country, the carriers 
were prevented by armed natives from entering and passing through a 
small village, which was about a quarter of a mile in front of another 
large town. Our new guide appeared to be very angry at this, and 
having found the headman, the headman stated that he had no power 
to allow strangers to pass through his village, adding that it was 
against the law of the country, and oould not be permitted. He, 
however, volunteered to show us a way round. We were therefore 
led by a circuitous route over bad country where no paths existed, 
for about an hour, by whioh time the oaravan had made a large semi- 
circular dSUmr round the village and the large town at the back of it. 
The guide, who was accompanied by his brother, then asked me to wait*^ 
while ho went back to find and interview the chief, ascertain the cause 
of the trouble, and obtain a guide to show us on to the next country. 
We waited and waited, until two hours had passed, but no guide appeared. 
Meanwhile erowds of scowling and angry-looking armed men were 
oolleoting round us, and in the bush on either flank. 

My Muhammadan interpreter whispered in my ear that matters were 
looking very serious, when the guide’s brother, who had remained with 
me, volunteered to go back to the town, less than half a mile away, to 
ascertain the cause of the delay. He suggested that we should proceed 
on to another small village about a couple of miles off, and there await 
him. This 1 did, the crowds of savages closing in upon our front, flank, 
and rear. They were very hostile and quite ready to murder us, and 
we knew afterwards that they were only awaiting the orders of their 
chief. 

For a time our lives were trembling in the balance, when an old 
woman called out something in a shrill voice from the village, and the 
tension seemed to break. The crisis for the time being had passed. 
After a great deal of talk amongst themselves, the headman called 
a native and ordered him to ** show the white the road.** There 
was some temporary relief in this, but more trouble was ahead of ns. 
The new guide only agxeed to go as far as the next village, where, he 
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stated, their boendaij ended. Here, the same thing happened. We 
were smronnded bj hostile and aavage peqple, and 1 waa eompaUed 
again to talk to them, and at last snooeeded in obtaining another 
temporary gnide. For the remainder of the day we pushed on, travelling 
along winding narrow paths and over &llen treea and other obataides. 
The roads, or rather tra<dm, weje awful, the vegetation and foliage 
resisting, the environment ‘depressing, and all the time we were being 
followed and threatened. 1 was, nevertheleai, able to take and read 
the time and bearings, and note them down in the field->book. 

By 6 p.m. we were within about a quarter of a mile from a place 
called Mumusa, when we were again stopped by mcyre armed natives, 
who told us that there was ** no road,*’ and that we could not pass. 
The interpreter asked the way round, but he was told there was none. 
After a great deal of talk, a native volunteered to inquire of the head- 
man whether we oould pass, and after waiting for some twenty minutes 
we were allowed to enter the town. At this place I asked the ohief 
to give shelter for the carriers, staff, and self, telling him that we were 
tired and hungry, and had journeyed many miles. He refused, and 
as the place was full of hostile-looking people, I decided to push on 
to the next large town, called Kwalahun, in the Taramba ohiefdom of 
the upper Bande country. 

It had by this time become nearly dark, and we were again met 
outside the town by crowds of men, who refused us admission. The 
noise they were making was deafening, and the place was rapidly 
tilling, for some of our friends at the former villages had followed 
us, and joined in with the others. As we oould again neither go 
on nor turn back, I decided to sleep, or rather rest, in the adjoining 
forest, trusting that no attack would be made upon os during the night. 
Just as the weary and frightened carriers were preparing to light a 
fire, a brother of the ohief of the Taramba country turned up, and after 
a de^ of talk offered to take us to a place on the top of a neighbouring 
hill, which oonsisted of one small hut and two sheds, and where, he 
informed us, we could spend the night. This offer I aooepted, and 
weary, hungry, footsore, and absolutely worn out, we dragged our 
limbs to the proffered shelter, through the inky darkness, and along a 
narrow winding path, not knowing whether we were to bo treaoherously 
murdered at any moment. Here we remained far the night, but sleep 
was out of the question, beoause we had all to be on guard. 

At 2 a.m. in the morning, a messenger arrived to say that the 
paramount ohief of the Taramba country, who lived at another town, 
had sent orders to the people of Kwalahun to allow us to sleep in the 
town. This I refused to do, but told the messenger that I had decided 
to enter the plaoe at dawn. It is advisable toahow a bold front to these 
people on mioh ocoasions, even although one’s battery oonsists of only 
three carbines and a pooket revolver. At about 6 a.m., therefore, we 

X 2 
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entered the town, which was packed to overflowing with a hideous and 
wild-looking lot of armed savages. Into the middle of this crowd we 
went, the carriers sitting on their loads, and myself resting on a small 
stool in the midst of them, with the interpreter and servants standing 
behind. Many questions were asked by the speaker on behalf of the 
Chief as to our object in coming into the country, where we had come 
from, etc., etc. Any untoward incident, such as the flring of a gun, 
would have acted like a spark, and I was perfectly aware that our lives 
hung on my answers and upon the behaviour of the poor carrieis, 
servants, and interpreter. 

Most of the carriers behaved splendidly, and my Muhammadan 
interpreter was simply superb. Soon after I had finished talking to 
the natives, a very fortunate and rather extraordinary thing happened. 
A tall Muhammadan priest, clothed in white robes, walked right into 
the midst of the people and came up to me. He was an old friend 
whose acquaintance 1 had made some years before at Bariwala, on the 
frontier. Being ignorant as to how matters would go at the meeting, 
and not knowing whether we were to be killed or not, he had been 
afraid to show himself before, and had remained hidden in the town. 
As soon as he had greeted me and some of the other members of 
the caravan, he addicsscd the chief and people, stating that he had 
known me before, and adding by way of encouragement, that I was •• a 
good white man for tho black.’* He suggested that he should accom- 
pany us to the town of tho paramount chief, which was a few houirs 
away. This was finally agreed to, so we started off for the place, 
called Singbalahun, where we arrived at 12.15 p.m. Her6 the para- 
mount chief of tho Taramba country, an old white-haired man, with an 
evil though shrewd countenance, was waiting to receive us. 

The place was as usual crammed with people, and it looked as 
if tho whole male population from the neighbouring towns and surround- 
ing country had come in to see us. I talked to the chief, explaining our 
mission through the interpreter. After a great deal of talk, he told me 
that the country was disturbed owing to the fighting with the French, 
and to the doings of the Liberian Government at and about Eanre 
Lahun, and in other parts. He said that it was for this reason, with 
others, that the people did not want to see any civilized person, black 
or white, in the country. He added that the white main and the 
“ civilized ” black man did no good when in contact with the people, 
and could not understand their ancient laws and customs. Also that 
after a time the people became demoralized and their women folk 
debased; that their “boys” and domestic slaves ran away, wore the 
white man's clothes, and returned to despise their fathers. Also that 
the black soldiers, dressed in Government uniform, plundered and 
terrorized the people whenever they could, and outraged their women. 
After this remarkable speech, the old chief, who had spoken more 
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like a statesman in a oivilized country than as a harhariaii in savage 
Africa, ended hy saying that he did not understand how we had managed 
to get here, and that he would go and oonsult the other ohiefs and 
ddexs of the country, who had already arrived in the place. Mean- 
while streams of fighting-men had crossed the Makona iriver to the 
north, and were arriving every minute. Large numbers of these 
people were Kisis, who had been giving the British Qovemment a good 
deal of trouble on the Anglo-Liberian frontier. Their chief, Eaftira. 
had sworn to cover his war-drum with the skin of a white man. go 
now. they probably thought, was a rare opportunity to get the parch- 
ment. A number of the chiefs subjects and the Kisis demanded that the 
white man and his speakers (interpreters) should be killedt but that the 
oarriers should lie taken as skives. After long arguments, much talk, 
and discussion, the old chief eventually had his way, by offering to 
pay, according to the law of the country, a large sum of money to the 
m^icine men, in order to induce them to annul the powers of th^e fetish 
from an infraction of the oath, or, literally interpreted, to ‘^pull the 
swear.*’ The fetish doctors, who had charge of ihe medicines ” upon 
which the oaths had been taken, were recognized in having this power, 
for under certain conditions they could remove the effects of the oath 
by some supposed magio means and ceremony. The old chief was 
anxious, not for our lives (about which he probably cared little), but 
to avoid the responsibility and probable consequences, of having us 
killed within the borders of his own jurisdiction. At the end of the 
meeting, the chief suggested that wo should remain in his town that 
day, adding that it would be necessary to send his messengers to the 
neighbouring chiefs to ask them to allow us to pass through the country 
unmolested. These ohiefs had doubtless been a party to the oath also. I 
agreed, there being no other course open, to remain in the town for that 
night, and gave orders for the march of the caravan at dawn the next 
morning. 

The chief put in an appearance about 6 a.m., and asked me to remain 
until the afternoon, adding that he wanted to send more messengers. 
The first lot had returned, but the answer they brought back did not 
appear to be satisfactory. Fearing treachery, I refused to remain ; and 
after a lot of talk, and being greatly assisted by our Muhammadan 
friend the priest, the chief agreed to lend us his principal messenger as 
a guide. Galling this man, he handed to him his own sword, and 
ordered him to show us along a little frequented path, by following 
which the numerous and doubtless hostile towns along the route would 
he avoided. Oonsequently, on May 10 the little caravan started off 
once more, being still accompanied by the Muhammadan priest. We 
sped along through rough hilly country. There were, of oonrse, no 
roads, only mere traoks, sometimes difflouU to discern, while the giant 
foliage and huge creepers swinging overhead cheeked us as usual on 
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the waj and diatreued the oarriere. We passed deserted Tillages. Big 
fatma and cnltiyation, ahowing an industrions people and a populous 
territorjy were frequently met with. The oarriers required no urging 
on the way, for after &eir ezpeiienoe, and fearing a repetition of 
reoent events, they sped fast and almost frantically along. Now and 
then a blaok and armed figure, as still and silent as a statne, would be 
seen gazing at the column from afar. 

For hours the energy of pressing the paoe, so far as the state of the 
paths would allow, neither slackened nor varied. At exactly 2.45 we 
crossed the tribal boundary into friendly country, and a great shout 
wont up from the caravan, who realized that their troubles were over. 
Shortly after this we entered Massabalahun, in the lower Bande 
country, feeling and looking, after the recent experiences, a very worn- 
out and battered party. We had therefore got through this hostile and 
inhospitable country, practically unarmed and without mishap or blood- 
shed. Of course I had no idea, nor had the French officers on the 
frontier, that we were going to plunge into such a hornets’ nest. 

Little or nothing was known about that part of the hinterland. No 
European, the people declared, had ever passed through it before. 
The natives had never been conquered, and consequently knew little or 
nothing about the strength of the British and French Governments. 
During the whole of this tour I suooeedod in taking the times and 
bearings of the route, and noted them down. Our lives were spared Tfy 
great good fortune, due to a large extent to the faithful interpreter, 
the behaviour of the carriers, and to the kind offices of our M;uhammadan 
friend, the priest. 

The following day we reached Bandewuru, in the Tunkia chiefdom 
of the Eisi country. At 6 a.m. on May 16 we marched to Yandehun, in 
the Bqmbare country, which, although in Liberian territory, is at 
present policed by the BritiA. The following morning we started off 
for Pendembu, in the Sierra Leone Protectorate. We crossed the 
frontier into British territory, and left behind us what might indeed be 
called ** darkest Liberia,” at precisely 10.50 a.m., entering Fandembu 
at precisely 2.25 p.m. on May 17, 1908. On May 18 we marched once 
more for Baiima, at the railhead, where we arrived worn out. That 
same afternoon I paid off the carriers and staff, giving the interpreters 
a good deal extra from myself in appreciation of their services. 

Although this tour was a flying and very tiny one (almost infini- 
tesimal in the world of travel), being hurriedly carried out between 
pressing work at Monrovia and the rainy season, some information was 
gathered about the geography and geology of that part of the interior, 
its inhabitants, and its potentialities. A large p^ of the Liberian 
hinterland consists of a populous territory, rich in indigenous products, 
and inhabited by numbers of vigorous, powerful, and warlike tribes, 
whose principal occupation, as before stated, consiBts in the ^selling. 
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boyiiig, md mptore of ahTeA TImm Qnluiiq;qr oiwtarM m«, u » ra1«, 
Mind during • nid, «nd Iwoome the p»qpe^ of the cangaefonk The 
indigesM hnow end oen httle ebont the Anienoo*liiheriMnt on theeoeet, 
and when they do oome in oonteot with them, their preaenoe h only 
tolerated hy the ohiefii beoanee they giro gnns, powdair^ and Uqnor, 
and inalto no attempt to interfere with dareiy. 

It neme deplorable 'that the indigenoae wealth of the ooimtiy ia 
being leat year by year owing to the prevailing oonditiona. Apart 
from the oommeroial aapeot, the eonntiy ia frill of intereat to thoae 
who would explore away frrom ita aeaboard with note>book, penril, and 
oameia. Unoh of the hiatory of Liberia ia n eo ean ri ly bound np in 
her frcmtiera ; for even in thia Uttle-hnown part of Africa they have 
played, and are playing, an important HOe in her hiatory, even aa 
frmitiera play their part in the life and hiatory of other and greater 
nationa. 


PROJECT OF A DANISH EXPEDITION TO THE CENTRAL 

ESKIMO. 

Br KNXTO BABMTT88BK. 

It ia, I think, nniveraally acknowledged that the atndy of the Eakimo 
ia a natural taak for Daniah men of aoienoe. For more than two 
oentnriea Denmark haa held the fate of the Weat Oreenland Eakimo 
in her handa, and literary and aoientiflo work done by Daniah men 
haa resulted in modifying the views held by the civilized world regard- 
ing the culture of the Eskimo. In recent years onr knowledge of 
the areas inhabited by the Eskimo in preMnt and past times has been 
steadily nearing ita completion. We know that the Eskimo have lived 
nearly everywhere along the shores of Greenland, and we now are 
brought face to face with the problem — from where and along which 
routes did the Eakimo migrate into Greenland? 

Geographical and ethnographical fiwts prove beyond a doubt that 
the Eskimo territory at Smith sound and Cape York must be looked 
upon as the first station along the marching line of the Eskimo on 
their migration into Greenland. Apart frrom this one point, however, 
we know very little, and numerous gnestions bearing a more or lees 
direct rriation to this point are still awaiting their further solution. 
Partly as a member of the first Greenland expedition of the late Mylius- 
Eribhsen, partly travelling on my own aoowd, I have* since 1902, 
chiefly ooonpied myself with the stndy of the Gape York tribe, and 
among them, as weU as among the other Greenlanders, I have oolleoted 
a very considerable ethncdogioal and ethnographical material. In 
my travels, as well as during my stay among the Eskimo generally, 

I have profited largely by the faot that I myself was bom and spent 
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xny eftrly years in North Greenland, so that I am fully familiar with 
Eskimo life, and the peculiar way of travelling in Eskimo oountries* 
Through my mother I further descend from Eskimo anoestors, and 
I speak the Eskimo language as my native tongue, all of which 
oiroumstanoes have helped me, as though 1 were one of their own, 
to win the confidence of the Eskimo, thus enjoying an unusual 
opportunity of penetrating into their contemplative life, their religious 
ideas— in short, the whole of their intimate life and culture. In 
consideration of all this, I look upon it as a sort of vocation to try to 
find a solution of the nhovc-iuentioned problems as to the immigration 
of the Eskimo into Greenland in connection with the general study 
of the American Eskimo tribes. 

Among the Greenland Polar- Eskimo at Smith sound I have been 
so lucky as to meet a numl)er of families who must be looked upon 
, as being the last immigrants from the American Eskimo districts, and 
though through conversation with these immigrants I have not been 
able to establish where exactly they had their native country, among 
other things because the men who made and directed the voyage are 
dead, while those who arc now alive only took part in it as small 
children, I look upon it as all but settled that the country from where 
they immigrated must be sought about the north-western interior of 
Baffin’s Land; that is to my, in the sea iiisido By lot island, as well 
as along the Fury and Hecla straits, in which two territories the 
population along inland roiitos which are till now unknown to us 
seem to have heou in close communication with one another. 

Those inhabit-ints of the north-wostern Baffin’s Land are, however, 
very little known, and, at any rate, have never been subjected to a 
thorough ethnographical study. The Baffinlandors, found and studied 
by Frans Boas in the Cumberland sound towards the south-east, live 
BO far from the inhabitants of the north-western Baffin’s Land, and 
under such widely didbreut conditions of life that it is impossible 
to make any eomparison between those two groups. Upon the whole, 
the Eskimo in the north-western Baffin’s Land are among the most 
unknown of the Fskiiuo people, though this district must naturally 
be looked upon as the very thoroughfare from the American continent 
to Greenland. 

It is further kiiowm tliat the Eskimo at the Fury and the Hecla 
straits are closely connected with and related to the Eskimo inhabiting 
the southern part of tlie Melville peninsula, or the districts round 
Lyon inlet, Bepulse bay, and Wager river. These Eskimo are likewise 
very little known, and have never been properly studied. 

Still scantier is our knowledge of the group of Eskimo who now 
and thou visit the shores of Hudson bay, near Chesterfield inlet, but 
whose chief territory is the inland and the lake groups in the tundra- 
land (barren grounds) between Hudson bay and Coronation gulf. In 
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oppoution to almoBt eyery other Bskimo tribe these Eskimo, who are 
known by the name of the Einipetn, are inland dwellers, and, if only 
for that reason, of the greatest interest. 

Among the problems which seem most pressing as regards the latter 
tribe soffioe it to mention their limits of extension in relation to their 
ueighboors, the Tinne-Indians ; farther, the problem of the number of 
tribes among the inland Eskimo; as well as the districts of these tribes 
along each of the lake groups, and finally their means of livelihood 
during the two principal seasons, summer and winter. Above all, 
this latter question leads to the problem of the Eskimo culture itself, 
in that the theory has been set forth (H. P. Steensby, ph.d., *The 
Origin of the Eskimo Culture.* Copenhagen, 1905) that the fishing 
methods used by the inland dwellers on the frozen lakes of Canada 
have been transformed by the Eskimo along the sea-sbore, where they 
became the well-known methods of seal-hunting from the sea-ice (the 
Manpok methods, etc.). According to this supposition the Eskimo 
culture was to have its seat near the hemmed-in seas towards the 
Arctic archipelago, north of the ice-sea shore of the continent, or, in 
other words, the districts round Coronation gulf and further east, near 
King William’s Land and the Boothia spit. 

The last-mentioned districts were last visited by the Norwegian 
< Ijoa expedition, which from there brought back very valuable ethno- 
graphical colleotions, though it had not been able to carry on a 
llioroiigh ethnographioal study. Even less than their kinsmen at 
the Boothia spit had the inhabitants of Coronation gulf been brought 
into contact with Europeans, and consequently they are still more 
unknown. It may be remarked that their technical culture offers the 
peculiarity that they make their weapons and utensils out of solid 
copper from the surrounding districts. 

Tf the above-mentioned theory about the culture of the Eskimo 
should prove to hold good, we have, perhaps, here in Coronation gulf, 
one of the points of departure of the immigration of the Eskimo who 
at last reaohed the Danish possession, Greenland. And therefore, as 
for many other reasons, the tribes at ( loronation gulf must be included 
in the researches, the starting-point of which was the problem of the 
origin and the routes of the immigration of the Greenland Eskimo. 

It is to be observed that I intend to carry on my researches on 
as wide a basis as possible, and study, not only the way in which the 
various districts obtain their means of livelihood, their technique and 
iitensils, but also, as thoroughly as possible, to collect legends and 
old social and religious traditions. I have already done a good deal 
of work in the last-mentioned direction, some of the results of which 
have been laid down in my book, ‘The People of the Polar North’ 
( Eegan Panl, London, 1908), Besides, I have a very extensive col- 
lection of material from the whole of Greenland, which material can 
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only be need to the fulli and attain ite real value, when eupplem^nted 
with material for oomparison firom the American Eshimo tribes. 

As a practical solation of the problem, I propose the following : — 

The expedition, the official name of which will be ** The Danish 
Ethnographical Expedition to the Central Eskimo," will start firom 
Copenhagen on its own ship in the snmmer of 1911. The type of ship 
which I propose to nse is the Oda type (with a motor), seeing that it 
has been need with such great Buooess in these very districts. On its 
way out the expedition will call at Danish West Greenland for sledge- 
dogs and fur-clothes, which, as far as possible, must be ordered before- 
hand. From there it will go through the Hudson strait, and after 
thnt, by way of the Fox basin, it will try to reach a good winter 
harbour in the Fury and* Heola straits, 'lyith these headquarters as a 
starting-point, it will be convenient to carry on tbe above-mentioned 
studies and sledge-trips in and round north-western Baffin’s Tiand. 

In the following summer the expedition will start south, and look 
out for new whiter quarters in the neighbourhood of Ohesteriield inlet ; 
only it is very probable that I myself will prefer to make this voyage 
by sledging along the coast. From these southern winter quarters the 
expedition will study the inland Eskimo on Barren Grounds, while the 
ethnographical material, collected and bought from the natives, will be 
brought on board the ship. 

In the following spring ])art of the crew will lay a dep6t, partly 
consisting of provisions, partly of things for bartering with the Eskimo 
in Chesterfield inlot, as far as possible towards bottom of the latter, 
eventually as far as the western side of Baker lake. After this work has 
been done, the ship will start for a new win ter- harbour in the neigh- 
bourhood of Bepulso bay, at the southern end of the Melville peninsula, 
while I myself, witli the assistance of a couple of Eskimo, possibly 
using canoes of birch-bark, will bring the depdt as far north toward 
Coronation gulf as the natural conditions permit. 

This work, however, must not prevent me from keeping in 
constant touch with the Eskimo, so that I can study their inland 
wanderings, their doings during the summer hunting, and, if possible, 
make archieologioal researches. As soon as the lakes and rivers are 
frozen over, and the snow covers the ground so as to make sledging 
possible, the expedition will continue the voyage and the freighting 
of the objects acquired through bartering towards Coronation gulf. 
Among the Eskimo of that neighbourhood I shall remain until April 
next year, when 1 intend to make the last sledge trip along the coast 
of the continent, visiting the Eskimo tribes which live there. 

In the course of the winter the crew will have laid a depdt of pro- 
visions for me, in a place agreed upon beforehand, somewhere near the 
Boothias pit. In June I have to be back in the diip, and with the first 
breaking up of the ice the expedition will start directly for Copenhagen. 
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From the aboTe it will app^r that the eztensiye dedge-tripif and 
the.ooUeotions whioh wiU» it is hopedi be the results of these sledge- 
trips, must necessarily pre-suppose a ship as the headquarters of the 
expedition. To manceuvre the boat we must, I think, hays a oaptaiu, a 
mate, and three sailors. 

Besides, the oaptain of the ship, together with the mate, must 
do the necessary cartographical work, whioh, eqpecially in north- 
western Baffin’s Land, will be yery considerable ; likewise, they must he 
able to make the meteorological obserrations. 

Seeing that the route followed by the ship-expedition, also in other 
respects, will offer yery interesting, Idtherto unsolyed soientiflo problems, 
the staff will further include a geologist and a physician who, together 
with the geologist, will be able to undertake the botanical and Ecological 
studies if necessary, also to do the work of an anthropologist and 
arohmologist. Chiefly as regards the study of glacial geology the 
districts round the projected winter harbours are of the greatest interest, 
and offer the possibility of making important comparison with the 
natural conditions found in Greenland. In northern Baffin’s Land the 
glaoiar formations, the extension and nature of whioh are hitherto 
unknown, as well as the Quartiary formations in connection with the 
glacier, will offer an instruotiye transitionary stage between the totally 
ice-ooyered district of Greenland and the Barren Ground, now free from 
ice, but in former days coyered with glaciers. In Baffin’s Land and the 
Melville peninsula there is also the prospect of carrying on important 
palmontologio studies, while the Barren Grounds to the west of Hudson 
bay, which, geologically, are hitherto known through a few hasty visits 
from lOanadian geologists, are furthermore of the special interest that 
the great American glacial period probably originated in these districts, 
for whioh reason researches carried on here offer the possibility for 
solving a series of problems as to the motion of the ice. 

From a geographical point of view, the regions in question are, 
generally speaking, so unknown that every increase of our knowledge 
will be of the greatest value, and the expedition therefore ought to 
profit by the opportunity of making studies and collections in various 
directions, provided that this work does not throw obstacles in the way 
of the chief purpose of the expedition — the ethnographical researches. 


NOTES ON DETERMINATION OF POSITION NEAR THE POLES.* 

By ABTHtJR B. BINSS, Boysl Geographical Society Lecturer In Surveying 
and Cartography, Cambridge TTnlverslty. 

Thb writer is fully conscious of the fact that In the severe ocndltions of polar 
travel it is not a question of what observations might with advantage be made, 
but of what can actually be done. The only purpose of these notes can be to 


* Besearoh Department, November 18, 1910. 
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proyida a few pegs upon which those who hare experience of polar observation are 
itvited to hang the results of their experience. 

Published accounts of the details of polar observation are scanty. By far tbe 
most complete is Prof. Geelmuyden*s discussion of tbe astronomical results of 
Nonsen^s expedition 0 Bcientidc Besulis,* vol. 2). But these refer, in great part, 
to a specid cose— the winter drift of the Fram. Star navigation of winter quarters 
is altogether exceptional. We will confine ourselves for the present to the case of 
sledging equipment and sights to the Sun only. 

The points for discussion may be grouped under three heads— 

(1) The instrumental equipment and methods. 

(2) 'I'ho chronometers or watches. 

(.‘i) The reduction of the observations. 

(1) 'J'be principal question is, Theodolite or Sextant ? Recent experience seems 
all in favour of the small ** mountain theodolite, as used by Captain Scott and 
Sir Ernest Shackleton. Its obvious advantage U that by observing on both faces 
Ihe errors of adjustment are self-eliminated. A recent traveller observed only on 
one face. Bui if, owing to severity of cold or want of time, tbe double observation 
is awkward, observations on alternate days should he made on alternate faces. The 
stand fnr the theodolite is uf importance. Nansen used a brass plate bedded on 
snow, and lay down. Bui ibis must be uncomfortable, and it will be interesting to 
hear the ex])erience of Antarctic observers. No account of the Discovery's theodolite 
has been published. What was it made of? Nansen found aluminium very 
unsatisfactory. 

'rhe sextant and artificial horizon together weigh little less than the iheodolito. 
The sextant was found by Nansen to 1)e unreliable in extreme cold ; very probably 
it developed error of eccentricity, whicli is very difficult to determine. And 
observation of a low sun with an artificial horizon is always difficult. Mercury 
horizons are liable to fnuze; glass horizons do not seem to give satisfactory results. 
Occasionally it is possible to use a pool of water on the ice; but this must be rare. 
Some observers have used the natural ice horizon ; but this must be very rough and 
uncertain o>\ing to the ]nling of the ice ; and further, there is a difficulty about the 
“ dip ** and the raising of the ajiparent horizon by abnormal refraction. Qeelmuyden 
gives some interesting results which show that’ in extreme cold the visible horizon 
is sometimes elevated by twice the amount that it should be depressed. 

Considering all these difficulties, wc may conclude that the theodolite is much 
better than the sextant fur taking altitudes. And it is immensely superior in the 
observation of azimuth. 1’hc verdict must therefore be for the theodolite. 

It must be important to cover the metal of the instruments as much as possible to 
protect the hands and face from contact. It would be interesting to loam the 
details of methods which have lieen found successful. 

(2) On board the Fram the clironometer Hohwii G39 maintained an excellent 
rate, and tlio uncortiiinty of G.M.T, probably never exceeded + 20% though G.M.T, 
in summer could bo checked only by solar eclipses, of which two were observed 
during Uie drift. It would be interesting to have full information about the rates 
of the chroDoroeteiB on the Diswvery daring her stay in the ice. Chronometers 
landed for use in observation huts undergo much severer conditions, and Drygalski 
found it impossible to keep his chronometer going in the pendulum hut. 

The travelling rates of watches differ, of course, considerably from their 
stationary rates ; on the Fram sledge exp^ition, the mean rate of two watches 
differed 12* per day from the rate on board. The slight information given by 
Lieut. Mulock (National Antarctic Expedition, 1901-1904, Charts) suggests that 
.the watches on the Discovery sledge journeys ran better, but details are wanting. ^ 
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(3) The oorrectioii for refraction is important and difficult. Geelmuyden used 
Albiecht*8 tables, founded on Bessel’s and extended to —50^ 0. by his formula* 
He gives observations of very low altitudes made expresidy to determine refraction, 
but does not discuss them. Mulook used Bessel’s tables, but gives no details of his 
extension of the tables for low temperatures. 

Very little information is available as to the accuracy of the sights obtainable 
imder Arctic conditions. The writer would urge that it is important that full details 
of all the observations made on recent expeditions should be published, in order to 
provide material for the discussion of their accuracy. Astronomers have an in- 
variable rule, to publish their observations in such detail that it may be possible to 
assign limits of probable error to the results. The same rule might very well be 
observed in the publication of the results of polar expeditions. This remark need 
not be taken to imply an expectation of impossible refinement in observations made 
under rough conditions. But at present it is difficult to say whether the probable 
error of a ** fix ” with the mountain theodolite on a sledge expedition is one mile or 
two or five. And this might be remedied at once by fiili publication of the 
observations. 

Near the poles the ordinary methods of determining position fail to some extent. 
Jjocal time and longitude tend to become indeterminate, and this gives the im- 
pression that there are great uncertainties in the “ fix.” To a considerable extent 
this diiliculty is artificial, and by a suitable modification of the methods of reduction 
employed may be avoided. The writer suggests that a modified Sumner method 
will give a rapid and easy graphical method of discussing polar observations. [A 
lu'ief account of the method is appended. It is being developed, aud a fuller 
account will he published later.] The method is suggested, in the first instance, as 
ii convenient way of examining a long series of records. But it is possible that it 
may be of use on an actual expedition. 

Incidentally the method shows very clearly that the accuracy of the **fix” 
depends entirely upon the accuracy of the ** sight ” and the accuracy of the G.M.T. 
carried by the watches. So long as pairs of observations can be secured on con- 
siderably different true bearings of the sun, it is comparatively unimportant at what 
time of day the observations are made ; there is no real necessity to interrupt the 
journey at local noon ; and the apparent difficulties connected with local time and 
longitude disappear. 


Gbaphioal Method of Beduoing Polab OnsEBVATZONS. 

Take a polar chart, with parallels numbered iu degrees of polar distance, aud 
meridians numbered in hours from Greenwich. 

Supi)ose two sights — 

A at G.M.T. U" 29“ alt. of sun 18® 20’ decl. 13® 46' 

B „ 20*^47" „ 14® 12' „ 13® 60' 

lleducc to G.A.T. and lay off meridians in the corresponding azimuths. 

At first observation Sun is on meridian A. The circle of equal altitude 18® 20* 
cuts this meridian at polar distance = altitude — declination = 4® 34'. The line 
aa' at right angles is an approximation to the circle of equal altitude, aud the 
observer must be near it. 

Similarly construct the perpendicular 56' to meridian B, cutting it at polar 
distance (14® 12' — 13® 60') = 0® 22'. The observer must also be near this line. 
Hence his position must be near the intersection 0. The method is evidently a 
modification of Sumner’s. 
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Tbe circles of equal altitude are necaasarily very large^ ae the Sun is alwejs 
low. They lie on the Sun eide of the approximate Sumner lines drawn. In the 
present case the circles would evidently intersect outside 0, dose to the line ao! 
and a little removed from W towards a'. Within 5° of the Pole the correction 
for curvature of the Sumner lines does not exceed about 8'. Hence the method 
gives a rapid way of checking a whole series of observations made on any bearings. 
Perhaps it is well known. The writer has not come across it. 

Inddentally it shows that two sights on well separated bearings give as good 
a fix close to the Pole as anywhere else. The apparent trouble about the indefinite- 

QUICK METHOD OF DETERMINING APPROXIMATE POSITIONS. 



ness of local time and longitude is artificial, due to use of unsuitable co-ordinates. 
A little extra trouble will make the method suffldently accurate for all purposes. 
Use a polar stereographic projection, which is practically the same as the polar 
eciuidibtant close to the Pole. Then the cirde of equal altitude becomes a cirole 
on the projection. It is easy to calculate its radius on the projection, and hence 
its divergence from the tangent at any distance from the point of contact. It would 
then be easy to make the fix graphically within 1'. 

Small tables to give the curvature correction are under construction. 

The method has all the advantages of Sumner's or Johnson’s. Sights may be 
made at convenient opportunities, not necessarily at local noon. The only table 
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required is that of the Sttn*B deoUnation. Withia 5^ of the Pde tho sights mi^ he 
worked up graphioally io a couple of minutes with all required preoiidoii« llie 
method is suggested, in the first instance, as a convenient way of examining a long 
series of reo^s. But it is possible that it may be of use on an actual expedition. 


Dr. Stbahax (before the paper) ; The paper for this aftemoonison the Methods 
of taking Observations in the Polar Begions, by Mr. Arthur Hinks. It is unneces- 
sary for me, in view of recent events, to enlarge upon the importance of an observer 
being able to ascertain his position when he is approaching the Pole. The 
difficulties of dding it are suffidently obvious to any one who has glanced at the 
summaiy of Mr. Hinke* paper. 

Dr. Stbauan (after the papwr): We have among us several distinguidied oarto^ 
graphers from different parts of the world. We should be very pleased to hear 
any remarks on the subject from them. 

The following letter was read from Admiral Sir Albbbt H. Mabkbam: 
Speaking from my own experience while sledging northwards over what we 
called the Palssoorystio sea, I am inclined to say that when a high latitude has 
been reached by a traveller, whose object is the attainment of a ttill higher latitude, 
no matter in which hemisphere, there are only two observations to be taken that 
are of any real importanoe in order to enable h^ to determine his position. These 
are for latitude, and those for asoertainiug the variation of the compass. The latter 
ib of great importance, for it enables the traveller to steer a straight and direct 
cciurse towards the Pole. Observations for longitude are therefore unimportant sup- 
] losing, of course, that your^ departure has been made from a base, whose latitude and 
longitude have both been ascertained before leaving. When I was sledging north, 

1 never bothered my head about taking any observations for determining my 
longitude, but I was very careful to check my course by constant observations for 
the variation of the compass, thus enabling me to shape my course along the same 
meridian of longitude. 

The only other observations that I took were those for latitude, and these were 
obtained by observing daily (he meridian altitude of the sun, either at noon or mid- 
i.ight, whichever was the most convenient, and, of course, when weather conditions 
permitted me to do so. The taking of these apparently simple observations was not 
quite BO easy as might be imagined. Even at the latitude that I reached, which was 
just beyond the 83rd parallel, 1 found it an extremely difficult matter, with a mercurial 
artificial horizon (constructed specially for use in high latitudes), to obtain reliable 
observations when the altitude of the sun was very low— aa it was at midnight — 
for it was not ^ easy matter to bring the two suns, the true sun and the reflected 
one, into the artificial horizon, so as to obtain a proper contact with the lower and 
upper limbs. Then it must not be forgotten that the diffioulties which were^ 
experienced by me in the neighbourhood of the 83rd parallel, and during the 
months of May and June, would be very materially augmented in a higher latitude, 
and would be doubly intensified at an earlier period of the year, say m April 1 

I am of opinion that during that partiSular month, it would be almost impossible, 
in a high latitude, to obtain the meridian altitude of the sun with the ordinary 
mercurial artificial horizon, even if the mercury was in an unfrozen state, and 1 
know of no other practicable horizon that could be used so as to obtain an accurate 
observation. * 

I have no faith in a glass horizon; the difficulty of adjusting it, so as 
to make it perfectly horizontal by means of ^irit-levels and Aumbscrews in a 
temperature 80^ or 40^ below zero, would be enormous, especially when placed on 
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mow or ice« Oil or water horizons wonld bo useless in low temperatures, I know 
nothing more aggravating than taking the meridian altitude of the sun in a high 
latitude ; for its actual passage of the meridian is practically inappreciable, and It is 
most difficult to determine when the sun has actually ceased to rise and has 
commenced to dip 1 It is almost impossible for an observer to decide for at least 
thirty or forty minutes when the sun has passed the meridian 1 

I have had no practical experience of the use of a theodolite, but I am inclined 
to think it would be a better and more useful instrument than a sextant. No 
observations taken with an “ice horizon** would, in my opinion, be of any value. 

Until recently I have never heard of chronometers forming part of a sledge 
equipment. In the first place, they would never stand the extreme cold to which 
they would be exposed, nor would they be improved by the rough usage which 
they would be subjected to on a sledge. I certainly would put no trust to their 
rate after being on a sledge for a few hours ! In the expedition of Captain Nares, 
each oflicor in charge of a sledge was sup^died with a chronometer watch, which he 
wore in a little 2 ) 0 cket on the vest next to his skin, but nearly all these watches 
stop[)od, iu consequence of the slight amount of oil, by which the works were 
lubricated, freezing. Finally, I should say that the more simple and the fewer 
observations, compatible with determining your position, the better. I have no 
reliance in positions .dctcimiucd by dead reckoning alone. I know on occasions 
when I was unable, from thick weather or hnowstorms, to obtain observations of 
the sun for perhaps four or five consecutive days, I had to estimate the distance I 
travelled by various methods, aud I always undeavuured to underestimate the 
disiauco, so that 1 should not bu greatly disappointed when 1 was enabled to fix 
my position. I may say 1 Wiis alwaya disappointed, for I invariably found I had 
overestimated the distance travelled. 

Sir Lewis Bkauuont : 1 have no doubt we shall hear later the practical 
oxperiouoo of officers who have taken part in recent expeditions. 1 can only speak 
of the one which has been described by Admiral Markham, but there are one or 
two points in connection witii it which 1 think it is worth while remembering. 
'J'hb expedition of 1875 was the last offspring of the great Franklin Search. It was 
fitted out by the oilicorb, wlio themselves had taken part in that seaich, in the way 
which they loukird upon as tlie very best. As you may remember, it was based on 
man-hauled sledges only, which has never been done since. That shows that it is 
hardly w*orth while going back to the expedition of 1875 for the purposes of making 
comimrisons >vith later ones, but several points have been mentioned by the 
lecturer u^ioq wliich I cun give a little information. For instance, our expedition 
only used sextants, and the reason was that in the outfit everything was cut down 
to the very narrowest margin of weight, so that a heavier instrument, such as a 
thooilolitc, was rejected lor the sextant. All ex^josed parts of the metal were 
.covered with chnniois Icatlier, so that the inconvenience of touching them with 
your bare hand or face was removed. It must be remembered that in the expedition 
1 am spt'akiug of, it was not considered possible to travel in the winter, consequently 
the sun was higher duiing the long sledge journeys, and there was not the same 
difficulty iu obtaining sights which winter travelling involves. There was no 
difficulty about the mercurial horizon either as to extreme cold or low altitudes. 

Wc may look u^ion it that expeditions to the Noith Pole are practically finished. 
Commander Feary has been there, as the American Geographical Society has certified, 
and it is not likely that anybody else will ever again attempt if; there is Amund8en*s 
expedition, it is true, but that is not for the purpose of reaching any definite point, 
and they will have no difficulty in fixing their position. There remains the South 
Pole ; it will be very interesting to hear what the experience in the Antarctic is. 
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If tiie object is to zesch the Pole, we believe now, from Sir Ernest Shsckleton’s 
discoveries, that it will be by a continuation of land traveUing, and not over 
moving ice» The travelling, thrrefore, will be in spring or summer, and so free from 
some of the difficulties due to low altitudes. 

Captain Soott: I wish to say that I heartily agree with the lecturer in con* 
sideriDg that such a discussion as this may serve a useful purpose in defining the 
nature of the evidence which a eoientific society such as the B.G»S. oooiiders 
nocessary that a polar explorer should produce to substantiate his discoveries. I 
regret that I had not sufficient notice of it to communicate with Lieut. Hulock, who 
had charge of our DUoovery records ; but I shoald have required a long notice to do 
so, as Lieut. Mnlock is now in China. Speaking generally of the Ditcamy observe* 
tions, it is to he recalled that observations for position were usually aocompanied 
by bearings of oonspicoous landmarks, and in a long series these would naturally 
form a check on one another. Any oonsiderable error in position would be shown 
up by the impossibility of fitting in the land bearings taken at the same spot. 

In regard to instruments, I am confident that the Scinch tbeoddite, such as we 
used, is in every way more serviceable for polar work than the sextant. The natural 
horizon both in the north and south is hopelessly erratio from a variety qf causes, 
aud the artificial horizon is a clumsy and unstable instrument quitt^ inadequate for 
the observation of low altitudes. A duplicate of the S-inch travtilling theodolite 
which we used can no doubt be seen at any time in Carey's shop, in Pall Mall. It 
is a very handy little instrument, but has certain drawbacks, to which I may 
briefly refer. 1 found the tripod unsatisfactory on the Barrier surface, as the legs 
liad to be driven 8 or 9 inches into the snow before any degree of rigi«lity could he 
Achieved ; in some places even this did not suffice, and to get observations I was 
obliged to wait rome hours to allow the tripod to freeze in and thus fix itself. I 
ihink this difficulty can bo surmounted, and I propose to have flat plates attached 
to the base of the tripod legs in my future instruments. 

Another difficulty arose on account of the contraction of the spirit in the levels ; 
the bubbles became so enlarged in consequence that their limits could not easily 
be brought withm view together. 1 think it advisable in the future to start*with 
the smallest possible bubble or some device for compensating the oontraction of the 
spirit. Our small theodolite could only be levelled roughly by the base-levels. To 
obtain accurate levelling it was necesi^ary to adjust by the telescope level, by 
turning it over two screws or the third in the usual manner. With such small 
instruments, liable to occasional shocks, it is most important to take observations 
on ** both faces.'* 1 will not say I always did no, but if I omit'ed to do so one day, 
1 was most careful to take the fuller observations the next. A round of angles 
after chronometer sights was often a tedious and onld busmess, and I must confess 
that I often missed the final check which is customary after such a round, that of 
taking a second bearing of the snn. 

With regard to refraction, we were, of course, greatly puzzled as to what tables 
to use. I am inclined to think the refraction small on the Great Barrier. I may 
mention that I frequently took meridian altitudes within a few miles, at noon and 
at midnight, and the difference in position given was never more than 8 or 4 miles. 
This gave the difference in refraction between a very low sun, 10** or so, and one at 
a considerable altitude, about 30^. I think it is arguable that if the difference in 
refraction at these altitudes is so small, the total refraction for either altitude cannot 
he very great. It is^interesting to consider that in very high latitudes a sight at 
midnight and noon would practically eUminato refraction, and you have thus means 
of escajdng all criticism of observations in this respect. At the pole refraction 
would not count at all if ohservations were taken on several bearings. 

No. III. — Maroh, 1910.] 
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* lecturer has said that the watohee supplied to the JHMOvery Expedithm 
appeared tc have been satisfactory. I regret that 1 cannot endorse that the 
adj really good watdh we had was that which I am now wearing— 'the rest were 
anything hut reliable. But it must be remembered that it is asking a great deal 
of a watoht to expect it to keep an accurate rate under the circumstances under 
discussion. It is bound to receive occasional shocks; it is in continuous and 
irregular motion, and subject to considerable differences of temperature. It is 
remarkable that watches can be made to retain any degree of accuracy under 
such conditions. It is for this reason that I should deprecate placing too much 
rdiaace on any form of Sumner method such as that suggested by the lecturer. 
I remain a firm believer in the meridian wght, for latitude is, after all, the most 
important point for the polar explorer to determine. As a purely practical con- 
sideration, 1 might add, also, that the difficulties of handling a chart and fixing 
positions by drawing lines upon it are greater than those presented by notebook 
calculations. One can do a lot of calculation in a polar tent with notebook, 
tables, and pencil, when to spread out a chart and use rulers on it might be most 
difficult. 

I do not think I have anything more to add, except perhaps to point out the 
ease with which the discoverer of the South Pole should be able to fix his position. 
Unharassed by the consideration of breaking sea-ice, he would aim at reaching his 
goal in the middle of the southern summer, when the sun has achieved its maximum 
altitude. The ideal day would he DecembHr 23. The change of declination would 
then be negligible in twenty-fnur hours — that is, the sun would revolve about the 
observer at a constant altitude. One can imagine, as a rough check, tracing the 
shadow of a verrioal stick and finding a complete circle. May I add that I think 
the lecturer’s suggestion that records of positions should be treated like other 
scientific data and published is a good one. 

Sir David Gill : I do not know, from the rather slighting way in which the 
polar traveller seems to speak of astronomical observations and their importance, 
that the astronomer very well comes in. I tbmk that the suggestion of Mr. Hinks 
about the employment ol the Sumner method is instructive. The Sumner method 
is really the practical method, for, at the instant of observation, it shows that the 
traveller must Id* somewhere on a particular circle on the Earth, and that is 
til that any single altitude can tell. A similar observation at another instant 
of time gives another circle on which the observer must he, and the insection of 
these drcles is the traveller’s yiosltion. Lord Kelvin some years ago gave a simple 
means for working out Sumner observations. I do not see that the whole of the 
oheervatioDB need be completely worked out at the time. The astronomer, when 
he goes on an expedition, is only careful to collect the observations, and when 
he gets home he reduces them in the best way he can, and I think that what 
Mr. Hinks says is right, viz. that if we had access afterwards to those ohservations, 
they could be thoroughly discussed so as to give us some idea of the experience 
of the observers, and what accuracy is obtainable in such cirenmatanoes ; and, 
at all events, it would put an end to all questions as to whether a man was or 
was not there. If we had these observations made in that way, simply a record 
that we had an altitude at such and such a chronometer time, you have perfsot 
control, and I defy anybody to cook a series of such altitudes as the traveller went 
along. 

Admir al Field: I am under the disadvantage of having had no praetical 
experience of ohservatiooB in the polar regionsi but I can, neverthelesB, realiae 
the difficulties under which the observations are made. Perhapa it does not do 
to be too critical of the results which may be obtained firom them. It would 
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bd very deitoible^ no doabty to have tbe origixiel obiervatione and to inveitigaU 
ibem. I dm fay tbe diffionlties of fitting tbiOgs in would ratber earpriae lome 
of ua. One knows quite well that it ia not easy, even under moat fiivourabh 
conditiona, to get three bearinga to out into a point when taken fiom tbiee 
aatronomi^ observation spots. I have never yet been able to do it satialiotorilyi 
and tbat it must be atUl more difficult up in the Arotio reglouB I can Iblly realiae. 
1 think tbe leeturer referred to thoL neoeasity of taking obmrvatioBa on both fboea 
of the theodolite. With a theodolite of ordinary pattern it is perhaps putting 
rather a heavy and unneoesaary burden on tbe obaerver. Bis principal source 
of error lies^ of course, In his level and collhnation. These be can detomine by 
separate methods, with less chance of disturbing the initnunent. I^uently 
in our hydrographical work we do not observe on both faces, and l*do not see, 
if it is good enough for hydiographicai work, why it should not be good enough 
fur polar work, provided the proper precautions are taken. I think there is an 
exaggerated idea of the accuracy of ^e observations tbat can be made in these 
regions. As regards the sextant vernu the theodolite, under ordinary dreumatances 
I am a strong upholder of the sextant, but in polar reg^s I think there can 
be no doubt about it that, considering the difficulty of observing with sn artificial 
horizon at low altitudes, the theodolite most be preferable, and apparently that 
coincides with the experience of other officers. As regards the chronometers, the 
more recent chronometers of the Admiralty are keyless with quick train, so that 
they are very much better than the old pattern beating 6 to 2 seconds, which 
I think were supplied to the '75 polar expedition, and possibly to the Discovery 
expedition. Our recent pocket chronometers, if treated properly, are just as good 
as a box chronometer ; they keep excellent time, and, by being fitted with quick 
train, beating 9 to 2 seconds, they stand very much rougher treatment without 
altering their rates. There is one other remark as regards the method which the 
lecturer propoees. It seems to me to depend upon the assumption that circles 
of equal altitude cut circles of declination at right angles. Now, in the figure 
which appears in the paper, when you are at the pole, of course your circle of 
declination is a meridian, but that is not so if you are not at the pole, and therefore 
it seems to me that this method can only be true absolutely when at the pole. 
I see the lecturer propoees using it within five degrees of tbe pole, but it would 
have an error, it seems to me, varying with the latitude and tbe hour-angle of the 
heavenly body. 1 may be wrong, and I should like to know if tbat has been 
considered by the lecturer? 

Mr. Hinks : I think tbat there can be no doubt that the circle of equal altitude 
approximates very nearly to a straight line. 

Admiral Fielb : I am not referring to the fact that the circle of equal altitude 
approximates to a straight line, but whether it cuts the circle of declination at 
right angles. I cannot see that it does. 

Mr. Hinks : It is not on your own meridian ; it is the meridian on which the 
sun is. 

Admiral Fubld : I may be wrong, but tbat is as it strikes me. 

Colonel S. 0. N. Gbsht : I should like to speak on one small point, end that 
is to explain an Inddent I have come across praotioally, about observing face right 
end left with a theodolite. I waa once working in Africa with some foieign offioers, 
end I found we were always differing by a fixed quantity in the leeulti of the 
observations. One night I said I would like to see how thay observed, and 
1 found that one of the offioers observed Ids north atar face right, and the south 
star face left; eut star face right, and west Ctar fiioe left That is an error 
which perhaps people who do not thoroughly understand the snbjcot might get 

y 2 
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into. TiyiDg to get right, this officer went more wrong than if he had oheenred 
on one face only. Oan any gentleman tell ua at what temperature the spirit used 
on epirit*levdia will freeze, and at what temperature watch-oil will freeze? 

Oaptaln Boott : Watcffi^il will freeze directly it is out. 

Hr. Rtnviz : The spirit with which spirit-levels are usually filled freezes at 
- 200 * 2 ®. 

Gdonel Sir T. H. Holdioh : Nearly everything I proposed* to aric the lecturer 
has been anticipated, but there is just one point to remark as regards the theodolite. 

1 have not had an opportunity of observing under such Arctic conditions as 
Oaptain Scott, but I have taken a great many observations with the temperature 
below zero and in pretty deep snow. I do not see why Arctic or Antarctic explorers 
riiould limit themselves to so small an instrument as the 3-inoh theodolite, 
although I admit that the main point is the vertical circle. I have myself always 
used a 6-inch theoiolite with both horizontal and vertical circles, and with this I 
could observe a latitude to^one second of arc; and I found great value in the 
additional size of the instrument when I had to watch what the levels were doing. 
I did not find that if the stand was fitted with shoes it sank appreciably ; but I did 
And it an absolute necessity to observe on both faces. No observation would have 
been accepted as valuable that was not taken on both faces, because the double 
observation not only eliminates the zero error, but also the level error, which is 
more Important. I also wish to know, at what temperatures do levels cease to act ? 
1 imagine that there is a point of low temperature when you cannot trust your 
levels. Under any circumstances, I am in favour of an equipment of one 6-inch 
and one 3-inoh theodolite. 

Oaptain II. H. P. Deaby : 1 should like to ask Sir David Qill if he conriders it 
would be possible to observe planets in the daytime, with a 3-inch theodolite? 

Sir David Gill : Tou can easily get Venus ; I question very much whether 
you would see the other planets so well, but Venus is of course always easy to see, 
if you know where to point at. 

Mr. Bibhaoohi : 1 have had a little experience in the Antarctic with instru- 
menta, and do not agree with the lecturer that the conditions are so arduous. Most 
of these observations are taken in the middle of summer ; in the winter of course 
the difficulties are greater. I think the thodolite is perhaps the best instrument 
for polar work, provided you have an expert observer thoroughly competent to 
make all the necessary adjustments. At the same time a great deal of good 
work oan he done with an ordinary sextant if properly adjusted. The glass horizon 
is utterly useless in the polar regions. 1 have great belief in the mercurial horizon. 
The sextant is seldom used at temperatures below —40'^, and if you have a mercury 
horizon and use it in a round dish say 6 inches in diameter, I think you could do 
very good work indeed. With regard to the refraction tables, we very seldom had 
to employ them at low temperatures : in the few oases, I sinqdy had to take 
ordinary refraction tables, and subsequently work out the formula on my return 
home. The lecturer referred to the chronometers and the important data that 
might be derived from the DUcovery's chronometers. I do not think you would get 
very much information from those chronometers, as they were kept in the ward- 
room of the ship, where the temperature was practically uniform ; but I had one 
chronometer employed for pendulum observations on shore. I think you will find, 
in the results of our physical observations, some interesting information with regard 
to the behaviour of that chronometer at low temperatures. 

Mr. Reives : For years past it has fallen to my lot to investigate and compute 
observations taken by travellers in all parts of the world, including the polar regions, 
and I suppose I have thus naturally become a sort of repository of the experience 
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of trayelleiB goDorally ai regurds these matters. It is for this reason that I venture 
to make a few remarks on the subject before us. In the first plaoe, it ■nti w to me 
that, whether we attempt to plot the results of observations by the adaptation of 
Sumner’s method as shown by Mr. Hinks» or by any other such anangement, or 
whether we follow the more exact method of computation, the fiqal result muil depend 
upon the altitude ; therefore the method of obtidning the most accurate altitude 
in the exceptional conditions of high latitudes becomes a question of the greatest 
importance. Since an explorer in these regions must travel by dayli^t, atsr 
observations are practically out of the questloD, and be is restricted to the sun. 
First, as regards latitude^ the observation for whii^ fa doqbthss the most important 
of any on polar expeditions, instead of a sin^^ascridlan altitude, it would be better 
to take the altitude of the sun both at its upper and lower culmination. By this 
means refraction will be very nearly eliminate, or, at any rate, it will only be, 
a differential quantity for the two altitudes, and as the difference between the 
altitudes can only be a few degrees near the pole, this method of observation should 
certainly give a more accurate result than an altitude measnxed only one side of 
the zenith. It would further tend to eliminate mstrumental or personal constant 
errors in the measurement of the altitude. With reference to instruments, there 
can be no question that, provided a firm foundation can be obtained for the stand, 
a theodolite is preferable to the sextsnt ; but when this iDStrument is used, the 
altitude should be measured on both faces instead of one fisce only, and the level- 
readings should also be noted, as if this is disregarded, considerable error may at 
times be introduced. For this purpose the level should be on the vernier arm, and 
not on the telescope. However, the value of face-left or face-right readings only 
depends upon whether the instrument is in proper adjustment. When this is the 
case, and the readings have been found beforehand to be the same on both faces, an 
'\ltitude taken on one face only should give a satisfactory result. Of course, a 
theodolite cannot be used except on land or firm ice ; on moving ice there is nothing 
to bo done but take altitudes with a sextant, with the best available horizon, either 
artificial or natural. But the latter is never likely to be very satisfactory. The 
best form of artificial horizon is doubtless the mercurial, when it can be used ; but 
as mercury freezes at —40^, this may. frequently be out of the question, unless it 
IK warmed by some means or other, as I have Imown to have been done on more 
than one occasion. The silvered plate-glass artificial horizon is never so satisfactory 
as the mercurial, specially at low altitudes, but has the advantage of being light 
and portable. The best form of plate-glass artificial horizon is one in which the 
glass is blackened throughout, for if it is silvered or blackened only on the back, 
there may be a doable reflection, which considerably distorts the image of the sun. 
The plate-glass artificial horizon has necessarily to be levelled by a spirit-levd, and 
this must be most accurately performed. The levels should not be attached to the 
artificial horizon, but separate, so that in the process of levdling their ends can be 
reversed. Owing tO vibration due to traffic, it is impossible to usb the mercurial 
artificial horizon in the doolety’s observatory, so 1 have had considerable experience 
with the plate-glass pattern, and find that with care, when the altitude is not too 
low<-^y, 30^ or over — ^it is possible to obtain the latitude from the meridian 
altitude of the sim to a greater degree of accuracy than is generally supposed. 
However, altitudes such as 6*’ and US of which we have heard lately as having 
lieen observed for obtaining latitude in the north polar regions, cannot possibly give 
leliable results. Several attempts have been made to oombine some form of 
artificiai horizon with the sextant instead of having separate instruments, and the 
most recent of this kind is a pendulum arrangement designed by myself, and 
noticed in the Jbamoi for December, 1808. By reversing the 
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x^flaodng miffor enm are to a great orient eliminated, and I see no ledgon 
why this arrangement should not answer well on polar expeditions, specially as 
it is suitahle for taking low altitudes. Beference has been made by Mr. Hinks 
to altilodes of the fun, taken during a recent Antarctic expedition, on one face 
of the theodolite only. As before stated, the value of such observations depends 
entirely upon whether the instrument was in adjustment, and in the case 
of tiiie observations taken by the Shackleton expedition on the southern Joameyi 
I find, after eareful inquiry, that every care was taken to see that the adjustments 
were perfect. The observations for latitude during this journey were made with a 
8*inoh transit theodolite, reading to single minutes, similar in pattern to that 
taken by Captain Scott on his expe^fion, and the readings were checked by 
several members of the party before being written down. I have seen the original 
notebook containing the record of the observations, and, after re-oomputing all the 
latitudes, it is satisfactory to find that in no case did the results of my computations 
differ from those made by 1>r. Marshall and verified by the other officers of the 
expedition by more than 1', although I used the best refhmtion tables and applied 
all possible corrections. In the case of the furthest south latitude obtained, 87 ' 22", 
the result of my computation agreed with that previously obtained within 10" of arc. 
In order to test what could be really done with a small S-iooh theodolite, I recently 
took a sin^e-meridian altitude of the sun for latitude with a similar instrument, 
on one face only, without paying particular attention to adjustments, and obtained 
a result within 3' of the correct latitude of the K.Q.9. observatory. Taking all 
thecircumstances into consideration, I fed sure that the observations for latitude 
observed on Shackletou's furthest south journey can be relied on to within about 
2', plus or minus, of the result given un his charts. 1 can ouly speak for the 
Southern journey map, but the majipiug of the magnetic* pole expedition I have 
every reason to believe has been most carefully done by Mr. Douglas Mawson, 
who is, 1 understand, a trained Australian (Government surveyor of considerable 
experience. 

As regards Mr. Hinks’s chart, it is of course, as he admits, only a modification 
of Sumner’s lines. Very similar ''methods have been used for years past, but I 
consider the manner in which he has plotted ■the lines to be original and ingenious. 
With reference tc> what Mr. Hinks statos about the difficulties of time and longitude 
observations in polar regions being artificial, although I fully understand what 
he moans by this, I think it must be admitted that in another sense the difficulty 
is often very real indeed. His own charts depend for their plotting upon Greenwich 
Mean Time. It is almost impossible to carry chronometers showing Greenwich 
Mean Time with anything like accuracy over the rough sledge journeys of polar 
explorers. Chronometers are all well enough on board ship, but when it comes to 
overland journeys through rough country, it is practically impossible to carry time, 
whether you have box chronometers or hidf>chronometer watches, unless careful and 
constant observations are taken to rate them. In very ^gh latitudes the altitude 
observations for time necessary to rate the ohronometeis must be extremely 
uncertain, so that it becomes practically impossible to rate chronometers by the 
ordinary method, and to attempt to do so by any other method is usually quite out 
of the question. In lat. 88® an error in altitude of 8' of arc will make an error of 
about a quarter of an hour in the time with an hour-angle of about five hours. 
Apart from the question of longitude, this uncertainty in Greenwich Mean Time has 
a direct bearing on the latitude observations, sinoe it affects the oorreotions for 
the declination of the sun, which of course is given in the Nautical Almauac for 
Greenwich time. 

Dr. Stbahak : I have seldom heard a more interesting di fciijmion than we have 
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had on thia paper. It only remains for me to oak Mr. Hinha to reply, at mi too 
gitat length, to the large numher of qneetions that hate been raieed. 

Mr. Bxmkb, in the oonree of a reply on the whole **^***"lhgy aaid that the 
greater number of queetiona asked bad been answered already w'him fiir bettor 
%hnn he could do himself. He was glad to recognise that the oomeneoa of opinion 
was in favour of the theodolito as against the aentant, and that it was tBenerelly 
agreed that it was not unreaeonaUe to insist npon observations beizig made on both 
faces, even if pressure of time demanded that the alternation should be only fitom 
day to day. The very interesting statement of Captain Soott inoreased his dedre 
that the observations i^ould be published in detail. Captain Soott had remarked 
that if you observe the lower as well as the vqiper eulinhumon of the sun during 
the perpetual daylight, you nearly ehminati the reiMtton and get yonr latitude 
accurately. It is equally true that a Hussion of these observatlMB would throw 
much light upcm the amount of the refraction. 

Mr. Reeves had suggested, in opposition to his view, that the difficulties 
concerning time and longitude were by no means artifioiiil, but very leal Indeed; 
and had argued that a graphical method depending upon knowledge of G.M.T. 
neglected the fact that G.M.T. is difficult to carry, and almost impossiUe to determine 
during the Arctic day. In reply to this the speaker desired to pednt out that the 
graphical method was in this respect on all fours with other methods ; you must 
know your G.M.T. approximately or you are altogether lost, until you get to the 
actual pole* The disadvantage of the ordinary methods was that they exaggerated 
the uncertainties due to the vagueness of local time and longitude. The graphical 
method avoided any direct consideration of these necessarily vague quantities, and 
at the same time exhibited in the most plain manner the uncertainties which were 
due to the uncertainty of G.M.T. 

Admiral A. A. Chase Pabb, a member of the Hares Expedition, 1675-76, sends 
the following : — 

“ Perhaps some of the experience gamed in working the transit and alt-azimnth 
instruments during the winter of 1875-76 at the winter quarters of H.M.S. 
Alert may have a bearing on this subject. Also remarks on the behaviour of the 
pocket-chronometers and sextant during the sledge Journeys. 

“ Two of the principal difficulties in using the transit and alt-azimuth were— • 
(a) The formation of rime on the glasses of the telescopes ; and (b) the levels being 
rendered sluggish by the cold. 

“ With regard to (a) the difficulty occurred mostly in the winter, and was 
greater with the transit, which was in a honse, than with the alt-azimuth, which was 
in a snow hut without a roof. On more tbau one occasion observing had to be 
given up on this account. The observation of an eclipse of the sun which was being 
made from the top of a hill near the ship was interfered with from this cause, the 
temperature at the time being - 37^ Fahr. 

As to (6), our levels were specially filled with the purest spirit and very small 
bubbles. This answered perfectly as far as the bubbles were concerned, for even 
in the coldest weather they were always a suitable size. Below *40^ Fahr., 
however, the spirit became so sluggish that the readings were not reliable. Good 
observations were obtained with a temperatue of *89^ Fahr., and others are 
recorded at -43° Fahr., but there is some doubt as to the value of these. 

** Before —70° Fahr. was reached the spirit was of such a consistency that it 
was neoessaiy to alter the level considerably before the bubble would move at all. 
Also the liquid had turned a brownish colour, whidi may possibly have been due 
to some impurity. 

** No difficulty need be anticipated from handling instruments in cold weather. 
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Aa has baen^aeen^ they are usdess from other causes when the temperatoxe falls 
below <-« 40^ Fahr.t A&d experience shows that, in calm weather, it is quite 
poadUe to work an alt-asimuth for oyer an hour at that temperature with bare 
hands, nnoovered as well as covered parts of metal befog manipulated. At lower 
temperatures mitts would be worn, which would be sufficient protecUon in them- 
selves. It might perhaps be advisable to put leather on the eye-piece, but else- 
where it cannot be considered absolutely necessary. 

** The only instruments we took with us sledging were a sextant and prismatic 
compass. The latter worked well, with a variation of about 102% while as to the 
former we bad no reason to complain. We had no experience of a theodolite when 
sledging, but neither theodolite nor sextant would be of much value at temperatures 
below —40° Fahr. However, in the Arctic there is not much chance of the thermo- 
meter falling so low when the sun is high enough for observation, though in the 
Antarctic it may be different. 

** With regard to errors induced in instruments by extreme cold, there was some 
difficulty in adjusting our alt-admuth, partly owing to the cold and partly owing to 
the fact that the case it was in had suffered somewhat on the passage out. The result 
ibr the determination of latitude by observation of thirteen stars passing south and 
a similar number passing north was a difference between the two of 8''*5, which 
was quite good enough for our purposes. 

**lt is true that all the pocket-chronometeiR carried by sledging officers of the 
Alert stopped at some time or other^ mostly for a short interval, and then went 
on again. To give a dednite example of how two of them behaved. We left the 
ship on April 3, when one chronometer had a rate of 4*05 seconds daily losing, the 
other 7*76 seconds gaining. Soon after leaving a temperature of — 42° Fahr. was 
experienced. On May 6 the difference between the longitudes obtained by two 
observers using t>»e same sextant, but different chronometers, was 61 seconds ; on 
May 11 one of the chronometers stopped for about ten minutes without any apparent 
cause, and then went on again. On the same day the difference in the longitudes 
obtained by the two observers using the chronometer which had not stopped was 
6 seconds, the altitude of the sun being about 17° and the latitude 83° 19^ N. 

“ The dock-watch was used for all observations with the transit and alt-azimuth, 
and on those occasions was fully exposed to the cold for perhaps two hours or more 
without its being much affected. ** 

“ During the summer, provided it is not required to observe altitudes less than 
16°, and provided the distance from the magnetic pole is sufficient to admit of the 
compass working satisfactoiUy, a theodolite does not seem to be necessary. 

“ As in all probability the accuracy of the longitudes ascertained when sledging 
would depend upon the accuracy with which the longitude of the winter quarters 
had been determined, a word with regard to that may not be out of place. Owing 
to the causes which have been mentioned, and others which have not, it was not 
easy for a single observer to obtain good results from moon culminations, the 
greatest difference amongitt eleven accepted observations being 64 seconds. With 
OGOultations, however, none of these difficulties existed, the only thing necessary 
being a char sky. One observation was mfule at a temperature of —71° Fahr., 
and another during a gale of wind through a small dit in the housing, both witli 
good results. The greatest difference among six accepted results was 11 seconds.** 
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THE FORESTS OF BRITISH EAST AFRICA.* 

A FiBBT attempt at ar ayatematic aurvey of the foresta of Brltiah £aat Africa, by 
Mr. D. E. Htttcbina, forma the subject of a Government publication (Odf 4728, 
October, 1909). It is to be hoped that this ia only a first 8tep towards fioUowing 
the admirable example of systematic stocktaking of the natural resources set by 
Germany in its East African colony. 

Clearly British East Africa is climatically 'not a forest land. Most of its 
surface is covered by savannas and various kinds of loose thorny scrubs, which rise 
from the coast to an elevation of 5500 feet Hostof thissenibls, iniU present state, 
of very little use, even for fuel, and it is ad'visad to try and stock it with the Cutoh 
tree (Acacia eaUchu) and the mesquite from similar climates. 

What forests there are are of local occurrence, and conditioned either by tbe 
^ater contents of the soil or by the altitude. Due to natural irrigation are the two 
marginal belts along the Juba and Tana rivers, from I to $ miles in width, and 
extremely unhealthy. Although they are not worthless, it is advised that they be 
cleared for agricultural purposes. Equally due to soil conditions are the mangrove 
Hwamps. Back of the latter, the feeble but father broken relief which extends along 
the sea determines the existence of a narrow and scattered coastal belt of loose 
forests of a truly equatorial character, though comparatively poor. These lack good 
timber, and possess but little value. Teak, mahogany, and various kinds of rubber 
plants might be introduced with profit, but difficulties of access stand in the way. 

To encounter important timber tracts, it is necessary to ascend the escarpments 
of the highlands and reach 6500 feet (Nairobi). It seems possible that a considerable 
portion of these highlands were ooco wooded, or, in other words, that a portion of 
what IS now park-like savanna or scrub-forest may have been forest at one time. At 
jiresent the main timber areas are found round the Eenia, on the broken Abei'dare 
range, east of the Great Rift, in the Man, and round the Victoria Nyanza. These 
iorests are all of the tropical highland type, f .e. evergreen, broad-leaved rain-forests of 
tbe temperate form. Yet they vary greatly alike in density and composition, owing 
to the differences in rainfall and altitude, tbe diier portions being more scattered 
and poor, the wetter parts being densest. Broadly speaking, they fall into a lower 
^onc from 5^ to 7000 feet above sea-level, and an upper zone from 7000 to 
0300 feet. The Mau and Victoria, as well as the lower portions of the Eenia and 
Aberdare, would belong to the former zone. Tbe wettest parts often consist of 
blonds of tall bamboos some 60 feet high. In the main, the timber forests, though 
c\tremely variable, appear to be characterized by a low stock of timber per acre— 
the timber lacking in straightness and regularity of 'growth — and by a high 
percentage of unsound trees. In some forests not 10 per cent, of the cedar are sound. 
The natural reproduction is not strong, and may even fail. Great care has therefore 
to bo exercisdd in lumbering. The timber of tbe lower reaches is varied and 
lather poor, but improves both in quality and uniformity with increasing elevation. 
The upper zone contains the largest timber and exclusively the conifers. It is 
topped by a belt of bamboos in some parts, and by a fringe of giant heath leading to 
elevated pastures and shrubs. 

The outstanding economic species are : two yellow-woods, or Podocarpus, one 
cedar, or Juniper, the Ibean camphor {OcoUa asaTTiftarefisis), and two wild Olive 
trees. On the average the stand would correspond to that of a fifth-class Scotch 
Pine forest The timber is of fair quality. These forests are reported to correspond 

• ‘ Report on the Forests of British East Africa.* By D, B. Hutchins. London : 
^yman A Sons. 1909. With Map and 25 Photographs. 
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naotlj to thoM which an found at aea-lerel along the southern ooaat of ■Scnth 
Afrioa in the Enyani dtetrict, or to those of Natal (3000 feet) and l^mal 
(4000 to 8000 feet). 

Eridentily there ie room for the introdoction of many valuable species from 
other countries with a similar climate, and a large portion of the book is taken up 
hy a disouasion of the possible species to he tried. The author is well ms{dred 
when he puts the **tierra templada” of Southern Mexico and Central America 
foremost as areas to draw upon. On the other hand, the omission of the Amazonian 
alopea of the Andes and of the Parana ba»iD, as well as of the north island of New 
Zealand, is rather remarkable. On the whole the lists proposed are very mixed 
and require careful attention. 

The great question at the present time is evidently the fuel-supply for the 
Uganda railway out of the railway forest belt. This supply is estimated to be 
able to last only for seven or eight years more. A new policy is therefore imperative, 
and the author appropriately advocates the wholesale planting of eucalypts and 
black wattle. 

In Hr. Ilutchios’ opinion, the future development of the colony is intimately 
Connected with the preservation of the highland timber area, not only as a source 
of timber, but also, and more seriously, as a source of water-supply. Indeed, these 
forests are absolutely needed as water-conservers. Already the natives, Masai and 
Kikuyus, have made dangerous inroads on the forests, both by cultivation and 
grass fires. There are also a few important concessions in process of exploitation. 
In the animal world there is threatened the disappearance of the elephant, which 
Mr. Hutchins rightly deems a very seiious disaster. 

The all-important geographical r6lc of these forests, the necessity of sparing, and 
eventually helping, their low reproductive power, and of stocking them with 
valuable timber, and of staying the disappearance of the elephants, go to make % 
the handling of the British East African forests eminently a Government concern 
which calls for immediate attention. It should be borne in mind that the forest 
aiea is computed at only 155 per cent, of tho total area of the colony. The most 
serious consideration should therefore be granted to the protective measures 
recommended in tho blue-book, and to the timely warning given therein. 

M. H. 


THE ANNUAL MEETING OF THE GEOGRAPHICAL ASSOCIATION. 

Address by the President, DOUGLAS W. FBEBHFIBLD. 

The annual meeting of the Geographical Association was held on January 8 last in 
the London School of Economics. According to the Annual Report, 168 new 
members have been added to the roll during 1909, the total membership being now 
884, including teachers in every grade, school inspectors, and others interested in 
Geographical Education, both at home and abroad. Various leotures, qpeoially 
intended for the teachers, have been given during the year in connection with the 
Assooiation. A series of lectures on Methods of Geographioal Instruction, delivered 
by Mr. G. G. Obisholm, Prof. R. A. Gregory, or A. T. Simmons, Mr. T. Alford 
Smith and Dr, HerbortFon have been published in one volume, obtainable from 
Messrs. G. Philip & Son, 32, Fleet Street, E.G. Price, to memben. Is. ; to others, 
Is. 3d. post free. 

Mr. Douglas Freshfield, the President of the Association, delivered his Annual 
Address, of which the following is a summary. 
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Be laid that the ibtttdaticni stone on wUch the position of the Association in 
reference io geographical edncatlon had been based was the recognition of thei? stody 
by the two andent nniTersities of Oxford and Oamfaridge. In the Gambridge Sohodl 
of Geography there had in the last year been some change. The Geographical 
Reader had been, so to speak, out into three sections and distributed between aa 
many separata Schools. This might extend the inflnence of geography in aMdemioal 
Btudlee. On the other hand, there. was some danger that it might detract from its 
conception and treatment as an independent subject At Oxford they had to record, 
not change, but steady progress. Dr. Herbertaon oontinned to buUd <m the 
foundations laid by Mr. Mackinder. He was now engaged In a retry arduous and 
important task, the endeavour to ralee the nun^eui of a fhnd for the permanent 
endowment of the School and also for the provision, lAwn possible, of a suitabls 
building for it There was a notable opporti^iity odTeied to any man of wealth 
interested in geography of asiooiatiug hfs name with a building worthy of Oxford 
and of the importance of the stndy to oitisens of tha Britieh Empire. In Canada 
or the United States auob bcnefactora were frequently forthcoming, and he hid 
some hope one might be found in this country. 

Meantime £1000 had been promised in two donations of £600 towards the needs 
of the Sehool, and he believed that Lord Ouraon, the present Ohanoellor of the 
University, himself a distinguished geographer, might be disposed to allocate a 
buhstantisd sum out of the fund now being raise! for the general purposes of the 
University for the same object. 

Taking a wider view of the position of geographical teaching throughout the 
<ountry, they might congratulate themselves on a substantial advance. The 
Association was growing in numbers, in resources, and in activity. Many successful 
lectures had been given in London and under the auspices of local branches in the 
provinces. It was proposed to extend the lectures to towns where there were aa yet 
no branches. At Oxford the students had had the advantage of field-lectures from 
Prof. Davis of Harvard, which had been much appreciated. 

At Glasgow, Captain Lyons, F3.8., had appointed to a Lectureship 
in Geography. At Dublin he hoped there would soon he a professorship. 
At Cork and Belfast Professors of Geology and Geography had been appointed. 
It was a conjjhination on which he always looked with some suspioion, particularly 
when geology came first. Geology was a most interasting and important science, 
but it was also, to use one of its own terms, a singularly ‘‘intrusive” subject. 
They did not want geography taught as a branch of geology and in geological 
terms. The language of the geologisti was in many oases, at least to his taste, 
objectionable 1 At any rato, many of its terms were very doubtful English, and 
could not he understood without on intimate knowledge of the olassios. Moreover, 
the theories of geologists were often hypotheses, which vary from decado to decade, 
as to the action of physical agents in the past, whereas geography, dealing in the main 
with things seen, bases its arguments on existing facts. Tha distinction is indicated 
in the very names of the two sciences. He did not intend, however, serionidy to 
disparage geology. His remarks must be taken rather as a retort to the attitude 
sometimes assumed by its professors. 

It had been suggested to him that there was room for the practical application 
of local geography in connection with the new Town Planning Act, and he was told 
that several of their branches were making an accurate study of the suxroimdings 
of their respective towns and ndghhourhoods. He could not imagine any more 
practioal effort While, however, such practical applications were very interesting 
for grown-up people, they most not forget that they had to deal in the first place 
with the education of children. 
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It was aometiiiiieB alleged that the child’s icstraotion should oommenoe with the 
things nmiid his homci and not attempt to deal too soon with things fur o& He 
thought this yiew neglected to take into account the imagination of the child. 
OuiMty about atrange and distant lands was a common feature of the childish 
mindi and the teacher’s object should be to excite interest by all the means in 
his power. While encouraging accuracy of local observation in his pupils, and 
making them reason from the things about them, he must lead them on to a know- 
ledge of the distant wonders of the world. They had great aids in this task in the 
excdlent series of cheap photographic plates, Geographical Pictures,” brought 
out by Messrs. Black and by Messrs. Philip, in the slides procurable by members 
of the Association, and in such recent works as * The World of To-day,’ and others 
of the same nature, amongst which he might mention the Geographical Jowmal. 


GEOGRAPHY AT OXFORD. 

At the beginning of the present term Convocation unanimously passed a decree 
constituting Mr. Herbertson Professor of Geography as long as he holds the office of 
Reader in Geography. This form of recognition is necessary because there is at 
present no endowment for geography, and a permanent professorship cannot be 
founded until there is.' ’i'he need for such an endowment is emphasised in the 
Report of the Committee of the School of Geography for 1909, which has just been 
issued. A fund has been opened, and Mr. Douglas W. Freshfield and Lord Brassey 
have each promised to subscribe £500 provided a reasonable sum can le obtained. 
It is also repoitud that £175 subscribed to the Chancellor’s Oxford University 
Endowment Fund has been oar-marked for the School of Geography. 

The Report points out the steady growth in the number of students giving most 
of tbdr time to the study of geography. In the Michaelmas Term of 1909 there 
were 32 such students, 15 men and 17 women, taking the Diploma and Certificate 
Courses in view of the University or the Higher Civil Service Examinations: 
20 to 30 students attend Lecture Courses only. In the present term of 1910 
there are 73 students — 46 men and 27 women. Of these one is carrying on research 
work, 19 (10 men and 9 women) are studying for the Diploma or the Higher Civil 
Service Examinations, and 17 (7 men and 10 women) are taking the Certificate 
Course— -in all 37 (18 men and 19 women). The income from fees, excluding 
examination fees, has grown from less than £110 in 1905 to £360 in 1909. Expenses, 
however, have grown much more rapidly than fees. 

Endowment of teaching is not the only need of the School. The increase in the 
numbers attending the School, the increase of staff, and the growth cf the collections 
of books, maps, models, etc., involving the introduction of new cases, have made 
the present accommodation quite Inadequate. Temporary rooms have been rented. 
This very unsatisfactory arrangement is in itself insufficient. The Professor has 
drawn up a memorandum on the accommodation required for the School, allowing 
for a reasonable growth ; but to secure it a large sum would be required for build- 
ings, in addition to the cost of a site. A Geographical Colonial Institute, such 
as the Professor proposes, would be a great addition to the teaching and research 
resources of the University. As a temporary solution it was suggested that if 
the whole of the Old Ashmolean Building could be handed over within the next 
year or two to the School of Geography, the University would be relieved of the 
capital charges of a new site and building for a number of years. The trustees of 
the Chancellor’s Fund were approached, and th^ ofCbred to grant £600 towards the 
furnishing of the Old Ashmolean Building in ♦hSa case. Unfortunately the interests 
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of the New En^b Diotionary and of the Bodldan Library reader it imposilble to 
giTe the rest of this buiUiog to the School of Geography^ aad no other ie awdlaUe. 
The Univereity ia fiused with the problem of raising the neoeseary fun^ for a 
large new building. 

A statute passed during the year allows the Geography Diploma to be registered 
for two groups, and any of the Oertificates for one group in the Final B.A. Pass 
Examination, with certain restricijtione. This ought to be taken adtantage of 
especially by undwgraduatea preparing for teaching or for colonial appdntments. 
The secretary of the Appointments Oommittee constantly r^rts that men with 
a geographical training are wanted, and the Professor has to reply that all the 
students of the School have already received appointttents. 

Undergraduates taking the Diploma Course are advised to spread it over more 
than one year if possible. This, however, adds considerably to the work of the 
staff, and so does the addition of a number of graduates and undergraduates prepar- 
ing for the higher Civil Service Examination, for whom it has been found necessary 
to plan a special course. 

The committee hoped that Dr. C. R. Beasley, who has been appointed Professor 
of History in the University of Birmingham, would continue for another year 
to lecture in the History of Geography, but he has intimated that this is impossible. 
The committee have congratulated him on his appointment, and thanked him for 
the work he has done for the School since 1901. 

Mr. G. G. Chisholm, v.a., d .80.. Lecturer in Geography in the University of 
Edinburgh, was appointed Examiner in place of Mr. H. Tule Oldham, u.a., Lecturer 
in Historical and Economic Geography in the University of Cambridge, whose term 
of office had expired. 

In addition to the ordinary courses of lectures on different aspects of geography, 
systematic tutorial instruction is given to all diploma and certificate students, and 
there are practical classes, seminars, and frequent excursions. Last year the students 
who chose Surveying as a special sabject spent five weeks in North Wales, 
carrying out a large-scale survey under the direction of Mr. MacKenzic. 

During the past year the special lectures delivered in connection with the 
School of Geography have been of exceptional interest, and the committee have to 
thank the distinguished lecturers who so generously gave them. Three dealt with 
mountain regions. Mr. Douglas W. Freshfield lectured on the Passes of the 
Western Alps, and Dr. Sven Hedin on his recent Travels in Tibet, in the Hilary 
Term ; and Dr. M. Aurd Stein on Geographical and Archeological Exploration in 
Central Asia and Western China, in connection with the Ashmolean Museum and 
the School of Geography, in the Easter Term. Two were on N. American problems : 
Mr. George Anson Ayleswortb, a special lecturer of the Canadian Government, 
gave an account of the Climate and Resources of Canada, and Mr. F. B. Vrooman 
summarized the work done and proposed for the conservation of the national 
reiMurces of the United States during President Roosevdt’s administration. In the 
Michaelmsfl Term, Sir Ernest Shackleton addressed an audience of undergraduates 
and graduates, who filled the Sheldonian theatre, on his expedition towards the 
south pole; and Lord Brassey showed his interest in the Scfapol by giving an 
address on the British Markets in Tropical and Sub-Tropical Countries, which he 
prefaced with an appeal for the endowment of the School of Geography. 

It has been decided to continue to aA, as part of the exami^tion work in 
Begional Geography, for a geograpldcal desoription of a district shown on any 
approved sheet of the 1-inoh Ordnance map, based on personal observations in 
the district and accompanied by maps, seotions, measurements, and statistical data. 
Yhis has to be sent In at least a month before the written examination is held; 
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Mid 40 does not interfere with the final weeks of preparation for the lest of the 
aprfiytfnAtfnw. X fiumbsir Of tboso essajs are of such quality that their authois have 
heen asked to revise and extend them. It is hoped to publish a number of them 
in the course of the next year or two. 

Over £1686 have now been spent on equipment, and many gifts have* been 
reo^ved from oui own and other governments as well as from private individuals. 
The school poBsesses 2809 books, atlases, and pamphlets, and 8862 maps. A 
bibliography of geography is being prepared, and about 14,000 cards are now 
ready. The collections of photographs and lantern-slides are very small, and con- 
tributions from Fellows of this Society would be welcomed. 


THE CAPITAL OF THE AUSTRALIAN COMMONWEALTH. 


Tub accompanying sketch-maps, based on a series of maps and plans accompanying 
a report issued by authority of the Legislative Assembly of New South Wales, 



^ loypo OOP ojp ^ Inch »i§p8j3i^^Mil6^ . 


show the position and general features of the site finally chosen for the Federal 
Capital of Australia, as well as the limite of the larger Federal territory acquired 
by the Commonwealth for the use of the capital. The questkm, which bad been 
under discussion some years without making much progreM towards settlenMut, 
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was narrowed down ^thin comparatively small limits by the passing of the Seat 
of Government Act, 1906» which provided that the site of the capital should be in 
the Yass-Oanberra district of New South Wales ; that the territory to be acquired 
should contain not less than OOO square miles; and that it should have access to 
a suitable port on the sea. Early last year a Board was formed for thajpurpose 
of considering the claims of the Feveral possible sites within the district in qttestion. 



having regard both to their scenic advantages and to the facQitSes they offered in 
the way of water-supply, drainage, etc. After fnll damination of the area by 
an expert surveyor, and repeated inspections by the members of tbe Board, a 
senes of recommen^rionB was drawn up in June, 1909, leading, before the end 
of the year, to the passing, both by the Legislative Assembly of New South Wales 
and by the Australian Parliament, of a Bill for the transfer of tbe territory, 
'llie site selected for the actual capital is at Oanberra, on tbe Molonglo tiibnta^ 
of the Murmmbldgee, Just below its ju^cilon with the Queanbeyan. In the choice 
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of the wider tenri^ eieigned for the uee of the capital the principal "^wMeniticn 
wai water-attpid 7 » both for domeetio pnrpoeea and aleo for the enpply of power 
and for the creation of ornamental watera. This led to the inclusion of the whole 
catchment areas of the Ootter, Molmiglo^ and Qneanbejnn rivers, somewhat ex* 
oeeding 1000 square miles, as it was felt to he of the utmost Importanoe ilmt the 
whole area whence the supply might be obtained should be under Federal control. 
The present population within thcr territory is only about 4000. Of the rivers 
mentioned, the Ootter has the advantage of affording a supply of perennially clear 
and para water, probably sufficient for domeetio piirpdiis» but for power it might 
be nmesary to use the supply of the other two rivesa In Older to ragulate their 
flow end conserve a supply for ornamental purpeaes^ the censtmotion of weirs on 
their upper reaches is proposed. As a port for the capital, Jervis bay ia considered 
to meet the re^iraments in a satisfactory manner, thel meet suitable area being 
situated at its southern extremity* A practioahle route for a tallway oonnecting 
it with the capital has begn provisionally laid down. 


REVIEWS. 

BUHOPB. 

lOELAHD. 

< Isafold, Beiaebilder ans Island.* Von Ina von Gnimbkow. Berlin : Dieirloh Beimer 
(Ernst Yohsen). 1909. Pp. 292. PHm 6m. 

^ WUatenritte und Ynlkanbesteignngen anf Island.* Von Carl Kilohler» m.fbil. Altew- 
bug, S.-A. : Stephen Qeibel Verlag. 1909. PHoe 6m. 

Thebk books are popular descriptions of travel in Iceland, and describe much the 
same part of the islaad, especially the northern region : Akureyri, the My vatn, the 
Od&ahrann, and neighbourhood. Herr Ktiohler, who is the author of several 
w<irka on Iceland, its people and literature, here aims at giving a simple description 
of incidents of travel, the country, and life in Iceland as they appear to the ordinary 
traveller, omitting all scientific matter. Frftulein von Gnimbkow penetrated more 
deeply into the interior, the object of her journey being to inquire into the fate 
of her>iancd, Walther von Knebel, who was lost in 1907 on a lake in the Askja- 
cauldron. When Thoroddsen visited the Askja in 1884 there was a small pool 
of hot water in the south-eastern comer of the cauldron, whereas in 1907 a large 
lake was found partly covered with a sheet of ice. The breadth of the cauldron, 
which lies in the DyngufjfiU, is about 6^ miles, and the lake, named the 
Knebel lake by Frfiuldn von Gnimbkow, measures 21 to 8 miles across. Close 
to its northern bank lies a crater sinking to a depth of 260 feet, from which a 
violent eruption took |daoe in 1876. This was named after the young painter Max 
Hudloff who perished with Dr. von Knebel. Dr. Beck, wbo aocompanted the 
authoress, descended by a rope to the edge of the boiling sulphurous water in the 
crater. Both books are profusely illastrated. 

W. A. T. 

'Guide to Avebury and Neighbourhood.’ By B. Bipplsley Cox* (London: 
Stanford. 1909. Pp. 68. Afops. &.) This is a uaefol brief guide to a pre- 
historic site which, if of less popular interest than Stonehenge owing to the leas 
perfect condition of the remains, is of even deeper interest to antiquarisna. The 
l>ook is caiefully mapped, and deals almost entirely with prehistoric remains; 
the refeienoes to {daces and buildings of historic interest in the Avebury district 
are somewhat exiguous. 

No. IH. — ^Mabob, 1910.] 
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4 *The Historic Thames.* By H. Bdloc. (London: Dent. 1009. Pp. 20i. 
ds. 6cl). This little book is by a master of a pleasant style, and presents the story 
of the Thames in a oharaoteristioally pleasant vein, without any effort towards 
originality. The yolume is hardly so well produced as those of other idmilar series. 

** Oimbridge Oounty Geographies.** * Oambridgeshire.* By T. H‘E. and Mary 
0. Hughes. (Pp. xiii., 271.) 'Oaeshire.' By T. A. Coward. (Pp. x., 207.) 
(Cambridge: University Press. Jiiape and llluRtrationa. Is. 6(f. eaob.) The authors, 
editor, and publishers of this series continue a good work. These volumes bulk larger 
than earlier ones, and maintain their standard, that on Cambridgeshire being espe- 
cially well done. Moreover, it possesses an index— an adjunct which has not been 
regarded as necessary in other volumes, and this is a move in the right direction. 

* High Albania.* By M. Edith Durham. (London : Arnold. 1909. Pp. xii., 
d48. Maps and Jllustratiana. 14s.) From tliis authoress we anticipate, by 
experience, a volume full of entertainment and clever observation on any part of 
the Balkans which she may have visited. The present work is no disappointment, 
and renews our admiration at once for her writing and for her boldness as a 
traveller, for her wanderings in Albania were often over almost untrodden roads. 

' A Military Consul in Turkey.’ By Captain A. F. Townshend. (London : 
Seeley. 1910. Pp. 828. llluBtrationB, IGs.) The author is able to discourse 
both gravely about .Turkish political and administrative problems and gaily about 
his own peculiar experiences. Ilis o0icial duties led him far afield, and bis book 
would be well worth the attention of intending travellers to Asia Minor. 

ASIA. 

Tibet. 

* Trans-Himalaya : Discoveries and Adventures in Tibet.* By Sven Hedin. In two 
volumes. London ; Maomillan & Co., Ltd. 1909. SOs. net, \ 

There is no necessity for a long or detailed examination of this book from 
a geographical point of view, because it is the popular edition, and will hereafter be 
followed by one on a still larger scale with scientific results and finished maps. 
Moreover, in this Journal of April, 1909, Hedin’s paper on his journeys is published, 
as are the discussious and his reply which followed. It is therefore now considered 
less as a contribution to the science of geograjiby than as a narrative of the author’s 
travels and trials. These were unquestionably many and great, some natural, 
others provided by men, but were overcome by a perseverance, resource, and 
courage which command our admiration. 

Dr. Hedin loft Stockholm in October, 1905, and travelled by Constantinople 
to Seistan, on the East of Persia ; thenoe to Nnshki and Quetta, eventually arriving 
at Simla in May, 1906. Here he found that he was prohibited from entering 
Tibet from British India, but was made a guest by Lord Minto, the Viceroy, 
and during his stay at the Viceregal Lodge shared in various festivities which 
are well and amusingly described. Here, too, he hatched plots whereby he 
might effect his purpose, and in furtherance of them he set forth to Srinagar, 
where he stayed with Sir Franois Younghusbaud. Soon he went on to Leh, where 
his camp was finally arranged, and departing thenoe, ostensibly for Khotan and 
Turkistan, he found himself ere long in Aksai Chin, in north-west Tibet or on 
Its border. For, as he says, this is a country which belongs to no Power. Is 
it part of Kashmir, or Tibet, or China? There are neither boundaries nor boundary 
stones. “From here, therefore, I could move eastwards without acting in direct 
opposition to the wibhes of the English Government, and the Chinese would 
certainly forgive me for not using their passport.” 

So he set off, and had a rough time on the way to Lake Lighten, on which he 
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and his oanyas boat went through many graphically described perils^ but escaped. 
Thence he passed Lake ICsrkham and turned southwards aeross OhaUg^tang to the 
t^gangtee lake, on which he spent the last night of 1906. Then, after the usual 
delays and deliberatiouB consequent on the Tibetan authorities desiring him to 
return the way he came, and his natural repugnance to that oourse, they suddenly 
came to the conclusion that the simplest way of getting rid of responsibility was 
to pass him on to the next proWnoe across the Brahmaputra. This suited the 
traveller’s plans, and to that decision Sven Hedin and his readers owe some most 
interesting chapters about Shigatse, Tashi-Lunpo, the Tasbi Lama, and the ways 
and customs of the lamas. He was present at the losar, or new year’s festival, 
which lasts fifteen days, the greatest of the four annual oeremonies. It o^brates the 
victory of true religion over infidelity, and is held early in February. The country 
people flock there and all are admitted, no dietinction bdng made between rich ami 
poor. The descriptions of the ceremonies, illustrated ai they are by some of Hedin’s 
extremely clever sketches, are of great interest to many besides geographers. The 
Tashl Lama made a favourable impression on the author, and is greatly praised. 

Leaving Shigatse, he march^ up the Brahmaputra, and remarks on the violent 
storms from noon onwards whmh blew in our faces;*’ that is, from the west. 
« Wo were pestered with sand, which grated under our teeth, irritated oar backs, 
and made our eyes smart. Where the valley was contraoted, the compressed wind 
l)lew with double strength, and the sand-clouds rolled in a greyish-yellow mass 
along the Brahmaputra valley.” Farther on be describes the peculiar country 
ho was jjasBing through on the northern bank ; lakes and swamps surrounded by 
sandhills 2G feet high, and responsible for a plague of gnats. Here floods wash 
away the driftsand and deposit it lower down, but as the river falls fresh sand 
accumulates and new dunes are made. The country reminded him of Lob in 
Chinese Turkistan and the struggle there between sand and water. 

On this journey Hedin diverged southwards to investigate the headwaters of the 
Kubi-Tsangpo, which he states is the chief source of the Brahmaputra, and thence 
he proceeded to the famous lakes Mdnasaro war and Bdkas-t&l, the former of which 
furnishes drink for the gods and is sacred to them, whilst the latter, Judging from 
its name, is the lake of evil spirits. With Mdnasarowar Hedin was enchanted, and 
be apostrophizes it thus : “ Wonderful, attractive, enchanting lake 1 Theme of story 
and legend, playground of storms and changes of colour, apple of the eye of go^ 
anil men ; goal of weary, yearning pilgrims, holiest of the holiest of all the lakes 
<if the world, art thou, Tso-mavang, lake of all lakes. . . . That is Mdnasarowar, 
tlie pearl of all the lakes of the world.” 

On Bdkas-tdl he was blown in a storm to an island, a single rock falling sheer 
into the water. It is a breeding-place for wild geese in spring, and even when 
hf was there he found thousands of eggs in nests of stone and sand. 

The celebrated mountain Kailds lies north of these lakes, and is a great place of 
pilgrimage for Hindus and Tibetans. Its peak bears a striking likeness to the dome 
of a Hindu temple, whence, some say, comes the veneration accorded ; the Tibetans 
call it Eung-rinpoche,** The holy ice mountain,” and find its shape similar to a cborten. 

From this neighl^urhood, say within a radius of a hundred miles from Eail^ 
four rivers rise : the Indus and Sutlej, eventually flowing westwards and south ; the 
Brahmaputra flowing east and south ; and the Mapcha-kamba, or Earnali, which 
tails into the Ganges. These rivers are known as the lion, the elephant, the horse, 
and the peacock. 

Hedin was sent hack towards Leh, but before arrival he turned north and again 
found bis way east to make another crossing of the unknown land; he finally 
returned to Simla by the Sutlej route. 
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Thoagh disoovery in its fall BCDBe ii scarcely the word to be need In oonneotton 
Viih hie trnteley Hedin has undoubtedly made great additions to our knowledge 
of these ports. By trayeraing in seyeral directions the oormgated mass of hills 
which lie within the blank portion of the Society’s map of Tibet (1906), south of 
the rontes of Nain Singh, Bower, Littledale, and others, and north of the Tsaogpo 
or Brahmaputra, he has unquestionably reduced the space which bears the woid 
** Unexplored.” For this he is entitled to our warm oongratulatioDe and thanks, 
though, with Colonel Burrard, we realize that at present we have to be content with 
approximations to truth ; in respect, howeyer, to the discoyeries of the chief sources 
of the Indus, Sutlej, and Brahmaputra, whilst folly recognizing the value of his 
work, we hold that claims to have found the true source of this river or that are 
of little value. The source or sources of every river are the areas of the catchment 
basin, the ultimate source being the rain or snowfall. One source or channel may 
carry more water one day, another more the next, and to dogmatize as to one stream 
rather than another being the true source of a river is unprofitable at any time, 
and probably incorrect till minute and accurate surveys have been made and 
discharges observed. 

The author is anxious to have the range through which he has travelled called 
Trans-Himalaya, whilst others object to that designation. There is no doubt that 
name is open to objection for the sufficient reason that when placed north of it, 
it becomes Gis-Himalaya ; yet many persons well qualified to form an opinion are 
content that it should be adopted. In this country the feeling seems to be that 
the name does not matter much, and therefore the traveller’s wish may be respected ; 
in India it is believed that the senior officers of the Survey Department dislike the 
name, preferring the old name, Eailds range. The dispute is one of those matters 
which, if left alone, will settle itself. 

It may be noted that the author, whilst paying deserved tributes to the Survey 
ofiioers and to the pundits who visited the country many years ago^ has a some- 
what unfortunate way of referring to the relative importance of his work and theirs. 
This is a pity ; when the country is accurately surveyed — should that ever hsppen 
— his present sketch-maps will he found to require many corrections, yet that docs 
not detract from their present value. 

The volumes, which have been rapidly put together, would have gained by 
judicious compression ; even as they are, the story is incomplete and a third volume 
is promised ; but it is fair to add that they abound in interest and will appeal to a 
considerable and important section of the public. It is not quite clear whether Sir 
Sven Hedin — for he is now K.O.I.E. — ^is responsible for the English edition ; an 
announcement was made in the Athenmum that " the rendering it embodies was 
made for Messrs. Macmillan & Go. by Mr. W. A. Taylor.” This is not very clear, 
but, anyhow, there are few mistakes, and they are of little consequence. The 
illustratioDB are numerous and good, those from the author’s pencil being conclu- 
sive as to his artistic skill. The publishers, too, are to be congratulated on the 
good type and general turn-out of the book. 

W. Broadvoot. 

A Japanese Pilgrim in Tibet, 

* Three Tears in Tibet.* By the Shmnana Ekii Kawaguchi. London and Madras : 

Theosophioal Publishing Go. 1909. Map and lUutiraticnB, Price 16a net 

This narrative, from the pen of a Japanese monk, deals with three years* 
exploration and residenoe in Tibet. Mudi of its peculiar interest arises from the 
fact that it presents us with a faithful picture of that strange country from an 
Asiatie and not from a European pmnt of view, and thus reminds us strongly of 
Sarat Ohandra Das’s well-known journals. The dmilitude is not si^pprising 
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considering tliat the author spent most of the year 1898 in Darjeeling, and thus had 
the adTimtage of receiving both instruction and counsel from the redoubtable 8.0*D., 
who appears to enjoy quite a dignified position there. Mr. Kawagudii then jiasBed 
on to Tsarang, in Nepal, where he stayed about fourteen months. All this time 
he was diligenUy stud^ng Tibetan, so that when he finally set off for the fevbidden 
land by a pass leading in the direction of Lake Manasaiowar, he had quite mastered 
the Tibetan language* His route lay round the lake and Mount Kailas, and then 
eastward to Lhasa, along the northern side of the Banpo by way of Tadum and 
Shigatze. In the course of this journey the author suiEsred eitraordinary privations 
owing to inadequate equipment, as well as to the fact that for the first part of the 
route his only companions were two sheep, which oanritd his provtsions and stores. 
On arrival at Lhasa, he applied for admission, to the Sera monaatery, and through 
bib knowledge of the Buddhist scriptures and skill as a doctor he estahUshed a 
good repatation and became very popular. Eventnally he was^esoiHad to the 
[)alai Lama, who received him very favourably. This was previous, to tha despatch 
of the Younghusband Expedition, and the prevalent foeling at that time was 
btioDgly anti-British. The dailjr^Ufe in Lhasa, the manners and customs of the 
Tibetans, their trade and industries, and the curious negotiations with Bussia, 
culminating In the despatch of several camel-loads of firearms and ammunition, — 
all these topics are handled in most interesting fashion. Mr. Kawaguchi’s book is 
put together with more literary skill than Sarat Chandra Das’s older narratives, and 
Its fuller and more recent information combine to make it probably the best and 
most up-to-date description of a country which is bound for some time to come to 
exercise a mysterious fascination over the Western reader. 

AFRICA. 

The Fabtitiok of Afbioa. 

• *Tho Map of Africa by Treaty.’ By the late Sir E, Hertslet, x.o.b. Third 
iditiun, in three volumes, and a collection of maps. Revised and completed to the end 
oi l!)08 by B. W. Brant, Librarian and Keeper of the Papers, and H. L. Sherwood, of 
the Foreign Office. London : Printed for His Majesty’s Stationery Office by Harrison 

Sons, St Martin’s Lane. Price £.S. 

Sir Edward Hertslet’s ’ The Map of Africa by Treaty ’ was first published in 
1S96 ; a year later a revised edition appeared. Since 1896 changes of importance 
Hi the political colouring of the map have been made, such as the wresting of the 
i^astem Sudan from the Khalifa and the renunciation by Italy of her claim to a 
protectorate over Abyssinia. Minor changes, caused chiefly by the delimitation of 
lH»undaries, have been very numerous. Hence the appearance of a third edition of 
tlu> book is very welcome. The work of revision has been ably accomplished by 
Messrs. Brant and Sherwood, who have included all treaties and agreements involving 
teiritorial changes in Africa concluded down to the end of 1908. The first volume 
lb now devoted entirely to British colonies, protectorates, and other possessions, 
'i'liose have been grouped in three distinct divisions : (1) West Africa, (2) South 
«itid Central Africa, (3) East Africa. (The Anglo-Egyptiaa Sudan, whi^ owns a 
double sovereignty, is given under Egypt.) In the second edition, British possessions 
had been given alphabetically, and were not placed in a separate volume. The new 
•irrangement will be found convenient. In this first volume can be traced the 
buccessive steps by which the boundaries of British possessions have been fixed, 
leforences being given to the texts of the agreements between Great Britain and 
uther Powers contained in volumes 8 and 8, where also will be found all treaties 
between states other than the United Kingdom. Ootonal Close’s viriuabla map 
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and table (revised to Januaiy, 1909), showing the progress made in the ddimita- 
tion of British frontiers io Africa, has been reproduced from the Colonial (Smrejr 
Committee's) reports ; this adds distinctly to the value of the work. 

Another change of importance in the book is the addition of a separate case 
containing forty-five maps, of which one is a general map of ^frica, and the others 
reproductions of maps attached to original documents. They date from 1895 to 
1908, and the great majority illustrate agreements to which Great Britain was a 
party ; a few, such as the map showing the French Congo and Cameroons frontier, 
are of foreign possessions on both sides. Where these large-scale maps are given 
diagram maps have been bound up with the text, and in all other cases the best 
available map will also be found bound with the text. 

In revising the work the editors have taken the opportunity of inserting many 
documents omitted from the earlier editions. The present edition is therefore 
much more valuable than its predecessors. It does not contain every document 
relating to territorial changes (for instance, the agreement concluded in 1890 by 
which Lewsnika acknowledged the supiemacy of the British South Africa Company 
in Barotaeland is not mentioned), but its omisuons are of ho great consequence. 
The editors seem to be in error in stating (p. 285) that Nyasaland territory wajn 
over administered by the Chartered Company ; the documents cited, pp. 278-280, 
do not bear that construction, and the fact is that it was ^lart of Rhodesia which 
was for a time under the control of the commissioner of Nyasaland, not vice versa. 
With regard to the transfer of the Independent State of the Conga to Belgium, no 
mention is made of the “ Additional Act” (to the treaty of cession of November, 
1907) of March 5, 1908, abolishing the Dontaine de la Covronne. Possibly the 
annexes of the treaty of 1907 were remodelled so as to secure the object of the 
** Additional Act " ; the point might be cleared up had a summary of those annexes 
been given. Criticism of this kind serves, however, but to show the general 
ezoellonoe of the work. 

'F. R. C. 

South African History. 

* South Africa from the Groat Trek to the Union.’ By Frank B. Cana, F.B.O.B. 

London Chapman A Hall. 1909. 10s. 6d. net 

As indicated by the title and clearly stated in the preface, this is mainly a 
politico-historical work, dealing with the period of South African history which runs 
from the Gieat Trek movement (1836) to the present Union (1909). On the 
strictly historical section, which occupies the bulk of the volume, we need not 
dwell, beyond remarking that the claim to have treated without bias the stirring 
events hero recorded is fully justified, due consideration being paid to the rivalries 
and aspirations of the two paramount British and Dutch races. 

We turn, therefore to the concluding chapter, in which a summary, but on the 
whole very accurate, survey is given of the broad features of the region between the 
Cape and the Zambezi, its geographical outlines, climate, topography, inhabitants, 
products, and economic condition. Here the outstanding impressions made on the 
traveller moving northwards arc vividly depicted, and we read how the successive 
ranges rise abruptly from the coastlan^s to the vast inland plateau ; how isolated 
hills, some flat-topped, some pointed, are passed ; and how all the features of the 
ascending karoos are repeated on an enlarged scale on the veld, the inner and 
limitless plain which stretches away from the last inner range to the ZambezL The 
air is dear and exhilarating, the rolling grass-covered downs give the impression 
of the sea, from which tafelberg, kopje, and rand rise like islands. But the 
English visitor feels a great sense of loss— there are no trees, nor is there any 
running water, even the Orange and the Vaal and all the other streams being ^pty 
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before the rains. The reflective stranger who has seen these waters allowed 
to empty into the ocean and leave the land on either side still an arid wUdemesa 
cannot but regret that South AfHca has not an irrigation system like that of 
Egypt or India.** 

^me attention is paid to the Kafir and coloured problems, and referenoi is made 
to Mr. F. W. BelPs valuable paper on ** The Native as a Political Factor ** (1908). 
But the Beohuanas are wrongly stated to be the first Bantu arrivals from the north 
gome time before the siiteenth century. They were most probably preceded by 
the Zulu-Xosas, if not by the Ora-Herero, some thousand years ago. Nor do these 
Herero speak a Hottentot language, but a very pure and typical Bantu tongue. It 
iM their cousins, the Hill Damaras, that have become Hottmtots in speeeb. 

There is a not too full index, besides two aervieeable maps, one showing the 
growth of British South Africa, the other the same region under the Union Act 
of 1909. 

A. H. K. 

‘Loi our le Gk>uvememeDt du Congo Beige.* (Lnzac A Co., Great Russell 
Street, W.C. 1909.) Thin ii*a valuable compilation giving in parallel cdlumna 
the text of the various proposals oonsldered by the Belgian ebamber for the 
government of the Congo, including the law as fiually voted in 1908. Thus can 
be tiaoed the numerous modifications in the direction of parliamentary control 
which were made by the legislature, before it consented to the transfer of the 
Congo to Belgium. The discussions in the famous Commission of XVII. and in 
the legislature on the proposals of 1907 and 1908 are also aummarized, and an 
analysis is given of the abortive projet de loi of 1901. This laborious task has 
been accomplished by Mr. J. Tourney-Detillieux, an ex -senator and deputy and 
member of the colonial council. The arguments put forward on all sides appear to 
be impartially stated. Had the text of the treaty of annexation been given, the use- 
fulness of the volume would have been increased. 

AHEBICA. 

Panama and Eouadob. 

Dr. E. Festa, < Nel Darien e nell’ Ecuador. Diario di Viaggio di no Naturalista.’ 

1909. Unione Tip. -Editrioe Torinese, Torino. Pp. 897. Prfee 10 Kw. 

'rhe author, who had previously journeyed in Tunis, Lower Egypt, and Syria, 
sot out in 1905 to the Panama peninsula, wherb he made excursions to the Rios 
Tuyra, Sabana, and other streams flowing into the Golfo do Ban Miguel, and then 
sailed southwards to Ecuador. Here he spent several months in the cast of the 
province of Azuay, among the headwaters of the Rio Santiago, which he wished to 
descend to the Pongo de Manseriohe, but was prevented by the difficulty of pro- 
curing porters. He then travelled northwards through Biobamba, Quito, and 
Ibarra to Tulcan, and would have proceeded to the source region of the Rio Aguarioo 
if the Columbian Government would have allowed hikn. Ho also visited the forests 
of the Rio Daule. Dr. Festa made a rough traverse of the country about the 
buurce streams of the Rio Santiago, and hia observatie||a and those of Sefior Giacinto 
Ptiucheri are utilized in a map based on those of older cartographers. On tbe 
whole, however, his work is of interest to the zoologist rather than to the geographer. 
He made large collections of specimens from all sections of the animal kingdom, and 
discovered many species new to science. A list is given at the end of the volume, 
but much of the material has yet to be worked up, and therefore the value of the 
‘^ollections cannot at present he fully appreciated. Notices of the distribution of 
the fauna are numerous throughout the work. Dr. Festa also collected some 



826 


BEYIBWS. 


Mhsologioil objeeU, ud dflaoribei the hebite end oiutoms of the JlTam and othtr 
tribal artrit vhkh ^ oame in oontect during the two yeura and a half he apant 
in the aonntiy. The work is iliuntrated by aeveDty>two photograpba and two 
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W. A. T. 


Explobationb ur Southern Brazil. 

« OommiMio Gteogizphioa e Geologloa do Eitado de B. Paulo.* ExploraoZo do Rio Tiet^ 

1906 (1007); Ezptorao&o doB Bios Feio e Agnapehj, 1905 (1906); EzploiaoZo do 

Bio Poize, 1907 (1907). FoUo. 

The Qeographical and Geological Gommuaion of the State of S. Paulo has 
recently been carrying out a aurvey of the Parand and ita more important tribu- 
tariee in the State with a yiew to the deyelopment of the country, which haa 
hitherto been aerioualy retarded by the hoatility of .the GorOadoa, a tribe of Indiana 
who receive their name from the crown of featbera that forma their headgear. 

There are Ove important atreama that 6ow north-weatward through the atate 
and empty themaelvea into the Parand. Theae are, commencing from the north- 
eaat, the Bio S. Joad doa Douradoa, the Bio Tietd, the Bio Aguapehy, the Bio do 
Peize, and the Bio Santa Anaataoio. Of them the Tietd ia the moat important. 
It riaea in the Berra do Mar cloae to the Atlantic, and flowa aoroaa nearly the whole 
breadth of the atate. The upper portion bemg already well known, the recent 
expedition under the leaderahip of Senhor George Black Scorrar only explored the 
portion between Laranja Azoda at the mouth of the Jacard Guaaad (or Jaoard 
Grande), and the Parand. 

Senhor Guilherme Florence fumiahea ua, however, with an intereating account 
of the geology of the whole atream. It flowa through granite and cryatalline 
Bohiata, except where it traveraea the amell Tertiary baain on which the capital' 
of the atate ia built. At the Salto de Ytu it paaaea into aandatone and ahalea, 
which are probably of Upper Garboniferoua age. Here it ia interrupted by a 
number of rapida, wh^ch, above Porto Feliz are uaually formed of aandatone, 
and below, of a rock deacribed aa a ^‘diabaae porphyrite.’* About 16 milea above 
the mouth of the Sorocaba the river entera a region in which aandatone and 
ahalea are interatratifled with foaailiforoua limeatone and chert of Permian age* 
The maaaive red Botucatd aandatone, which ia believed to be of Triaaaic age, ia 
next encountered. It firat cornea in below the point where the river Piracioaba entera 
the main atream, and eztenda into the tract examined by the expedition. Inter* 
atratified with it are flowa of ‘Miabaae,** the outcropa of which, often repeated by 
faulting, give riae to numeroua rapida and cataracto. On the banka the diabaae 
wcathera to a red fertile aoil known aa terra rdxa. At the port of Gordeiro a atill 
younger formation, the Baurd aandatone, ia met with. It ia a pale, whitiah 
caloareoua aandatone without lava-flowa, and for the 43 milea over which it eztenda 
the river ia deep and with almoat imperceptible current, ao that it ia known aa the 
Bio Morto, or Maoaa da Viuva. At the mouth of the Fartura atream the Botuoatd 
aandatone reappeara with ita lava-flowa and ita cataracta, of which the moat 
important ia the Salto de Avanhandava. Below the Eaearamu 9 a rapid the Baurd 
aandatone appears for the aeeond time, and givea riae to another stretch of quiet 
water till, at the Salto de Macuco the Botuoatd comes in for the third time with 
the same features as before. It affords, however, one tract of smooth water— 
the Manso de Lambaiy-*extendiog over 32 mUes from the Gonedeira (rapid) de 
AracanguA to the Corredrira daa Cruzes, and due to the absence of lava-flows. 
The lavas and cataracts then recommence^ and continue at intervals through the 
remainder of the course of the river, concluding tvith the msgnifloent SaHo de 
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lUpura Dear the oonflueDce with the Paramt^ whieh has itself just passed the 8alto 
de UrubtipuDgl 

The latitude of the more important points were determined bj meridian altitudes, 
but there do not appear to have been any really satisfactory observations for longitude’. 
The altitudes above sea-level were obtained by barometric readings compared with 
those at the meteorological station at Mattlo. These gave a height of 1289 feet 
for Laranja Azeda, and 889 feet fur the mouth, a descent of 400 feet in 230 noilei. 
A calculation based on the levelling of the rapids and fclls, and an estimated 
average slope of the quieter portions of the river of 13 in lOO^iOOO gave practically 
the same result. 

The exploration of the river Aguapehy, known fin the upper portion of its conrse 
ati the Feio, was undertaken by Engineer Olaf Hummed but on his being wounded 
by the Indians, Senhor OenUl Moura took over the charge of the expedition. The 
Feio rises in the Seira de Agudos, apparently at a height of about 2800 feet, and on 
emerging from a deep and narrow valley unitea with the Bk) Presjj^snte Tibirifd of 
nearly equal size to form the Aguapehy, which is navigable with can e*, though 
uccaaioDaliy interrupted by rapids. It finally enters the ^and at a height of 863 
feet aftei a course of about miles measured from the source of the Feio. 

A road was out through the forest from near the source to the junction of the 
two streams that constitute the Aguapehy, which was descended to its mouth by 
a ])arty under second Adjutant Bierrenbaoh. The land portion of the route was sur- 
veyed by taobeometer, the river only by watch and compass. Interesting details 
are given of the Guarany Indians, and the huts and implements of the Cordados. The 
flora is described in detail by Senhor Gustavo Edwall. The rocks are mainly sand- 
fitoue, but diabase outcrops give rise to the oataracts. 

The next tributary of the Parand is known at its source as the Bio do Peaze, 
and at its mouth as the Bio do Tigre. It was explored under the direction of 
Senhor Joio P. Cardoso. It rises at a height of about 2000 feet^ and for 100 miles 
flows with a somewhat rapid current, but is uninterrupted by falls, except one less 
than 2 feet in height. A tract about 12 miles in length follows with numerous 
rapids and three cataracts, the greatest of which is more than 25 feet in altitude. 
The river then flows slowly on for 118 miles in a series of meanders to its junction 
with the Parand at a height of 837 feet above sea-level. Detailed information is 
afforded with regard to the Oordados and other tribes. 

These publications are furnished with charts on the scale of 1 : 50,000 (1^ 
inch = 1 mile) and a large map on a scale of 1 : 500,000 (1 inch = 7*9 miles), 
as well as with other maps and profiles and numerous reproductions of photographs. 

J. W. B. 


* Guide-book to the Lake Louise Region.’ By W. D. Wilcox. (Washington, 
D. G. : Judd & Detweiler. 1909. Pp. 54. Map and Ilhutrationa,) This may 
he recommended as an excellent guide to this most beautiful region of the Canadian 
Hockies. The photographs do just'oe to the soenery, the large map shows routes 
and elevations clearly, and the text carefully appraises the various view-points and 
the else or diflloulty of the routes. There are some valuable climatological notes 
from the author’s own observations, and numerous hints as to camping and eqnip- 
ment. 

‘ The New North.’ By Agnee Deans Cameron. (New York : Appleton. 1910. 
Pp. zx., 308. Map and Ilhuiraiiona,) The auihoreas of this volume travelled 
from Chicago by way of Winnip^ Edmonton, and the Athabasca to the mouth of 
the Mackenzie, a suflSoiently venturesome Joumqr. She paints her experiences in 
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glowing edoursy and gires a clear picture of the present state of the outposts of 
dviliaatioQ and the economic possibilities in the far North-West. She also provides 
tables of travd rates, times, and distances, where transport is more or less organiaed 
beyond the limits of the railway, and pending further developments these may be 
found useful. 

‘Oamps and Cruises of an Ornithologist/ By F. M. Chapman. (London: 
Hodder H Stoughton. 1908. Pp. xvL, 432. Illustrations, 12s.) There is a 
peculiar fascination about the narrative of the daily life of birds as observed at 
close quarters in many lands. This book is enhanced in interest by some very fine 
photographic studies of birds. 

'The Picturesque Hudson.’ By Clifton Johnson. (New York: Macmillan. 
1909. Pp. xiii., 227. Uluatrationa, $1.25.) Messrs. Macmillan no doubt find 
in America a demand for such picturesque topographical books as their London 
house produces in the “Highways and Byways” series and others. This volume 
belongs to the “Ficturosqde Rivers” series, and is well wiitten and illustrated with 
photographs. 

* In an Unknown Land.’ By Edward Robinson. (London : Elliot Stock. 1909. 
Pp. xi., 165. Illustrations, 3s.) In this unpretentious volume the author gives 
good reason for his belief in the commercial future of Labrador as a mining or 
lumbering region, if its xthysiographical difliculties can be overcome. He describes 
the country and his experiences in a simple and easy style, and shows himself to 
be possessed of the power of scientific observation. 


EXPEDITION OF H.R.H. THE DUKE OF THE ABRUZZI TO 
THE KAHAKORAM. 

On February 10, H.R.IT. the Duke of the Abruzzi delivered a lecture 
before the Italian Alpine Club on his reoont expedition. It ie, of oourae, 
impossible to deal with the scientific results which he has gathered 
until the maps and other records are published in esctenso. But treated 
merely as a mountaineering exploit, there are very sufficient grounds for 
congratulation, and the high level of the duke’s long record of Bucoesses 
is more than maintained by his latest effort. 

Leaving Srinagar on April 23, the Zoji La was crossed to the Indus 
valley, in spite of wintry conditions on the pass, which was not ofifioially 
open until the middle of May. Travelling with remarkable rapidity, 
the expedition arrived on the upper Baltoro glacier within a month 
from the start. The goal of the expedition lay among the great circle 
of peaks surrounding the bead of the Baltoro glaoier ; and if Eg was the 
first objective, it was always contemplated that one of tbe other giant 
peaks in its neighbourhood might afibrd a better obance of sucoess. 
This, indeed, turned out eventually to bo the case. From a base oamp 
halfway up the Baltoro glacier, a light oamp was pushed up to the foot 
of the southern wall of K.j, and from hero the mountain was thoroughly 
explored in various directions. But no route promising any reasonable 
hope of snooess oould be detected even by the trained eye of experienood 
mountaineers. The whole mountain on this side proved to be very 
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bleep and only too well protected hy hanging glaciers. The wily safe 
routes lay up ardtes so steep and difficult that it was impossible to carry 
up even the lightest equipment, and though a fair altitude was reached 
on one of these ridges, the attempt had to be abandoned. 

The west side of proved only slightly less nncompromiabg, and 
with great difficulty the Duhe reached a high col on the waterparting 
overlooking the upper Oprang valley— a region which has been traveraed 
only by Younghusfaand. All hope of ascending Kj being now abandoned, 
the expedition proceeded with the survey of the upper basin of the 
Austen-Godwin glacier. From a ridge south-east of Staircase peak 
the Duke obtained a view of the northern precipices of and got 
a most important sight of the unknown country to the east, which lies 
beyond the Oprang glaciers explored by Tounghusband in 1888, and 
to the north of the main Karakoram waterparting. 

The only very high mountain in the neighbourhood the conquest 
of which seemed at all practicable was Bride peak (25,110 feet), 
'rhough the best of the season (June) for high ascents was now over, 
it was decided to attempt this peak. After returning to the main 
base camp a secondary base was established, apparently in the neigh* 
liourhood of Oouway’s ** Footstool camp,” north of Bride peak and west 
d Golden Throne. With considerable difficulty, owing to the broken 
lud rrevassed nature of the glacier, a temporary camp was established 
at a height of 21,000 feet on the Ohogolisa saddle. In this terribly 
(exposed situation, and with only the bare necessities of life, the Duke 
remained for three weeks. Such a feat is quite unprecedented in 
the annals of mountaineering. The degree of courage and endurance 
necessary to withstand the physical and mental strain of so prolonged 
a sojourn at such an altitude can only be realized by those who have 
actually experienced the dispiriting and debilitating effects of very 
low atmospheric pressures. That the strain was borne for so long a 
time must give encouragement to those who have maintained that the 
highest peaks on the globe are not beyond the powers of oxceptioual 
individuals, provided that the other conditions are also favourable. • 

In the present instance frequent fogs and snowstorms greatly 
hindered the party, and enormously increased both their difficulties and 
Ihc lisks they ran. Their highest camp works out at about 22,400 feet, 
the greatest altitude by several hundred feet at which human beings 
have passed a night. Two definite attempts were made to climb the 
l)eak by its eastern ar4te. On the first, a height of 24,000 feet was 
leached. This in itself would have constituted a record, for no one 
else has ever claimed to have actually reached this height on any 
mountain. But this was surpassed on July 18, when the Duke and two 
guides reached a height of 24,583 feet. Here, within 500 feet of the 
fc»ummit, a dense fog with wind and snow stopped the party. The ridge 
was badly corniced, and it was impossible to advance in such weather 
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without running a rUk suoh as no experienoed mountaineer wbuld 
oonaider juatifiable. The party remained three hours at this spot in the 
hope of the weather clearing, and had it done so it is certain that the 
summit would have been gained and the level of 25,000 feet above 
the sea successfully passed. Every English climber will regret that so 
gallant an attempt was not crowned with complete success. But as it 
stands, these two climbs on Bride peak and the three weeks’ bivouac on 
Ohogolisa saddle surpass all previous achievements in the annals of 
high mountaineering. T. G. L. 

THE MONTHLY RECORD. 

XUBOPS. 

The Fiohtelgebirge in Literature.— A Leipzig disBertatiou by G. Sehultze 
deals comprehensively with the Fichtelgebirge as a geographical unit. The 
author treats successively of the development of knowledge of the range, its limits 
at vaiious epochs, its structure and drainage, communications, mineral resources, 
settlement, nomenclature, etc., each aspect being appreciated in its causal relations 
with every other. No general summary of its contents is hore possible, but a few 
notes may be given on the Fichiolgobirge as known to successive ages. The 
“Heroynian forest” of Aristotle becomes in Strabo the Galreta Bilva, and in 
IHfOlemy the Asciburgian and Sudetian mountains. Of the Bohemian rivers, ancient 
geography knew only the lower courses of the Main, Saalc, and Naab. The dis- 
orimination of the Fichtelgebirge from the Bohemian imwf was effected through 
the intercourse, dating from Ixfore the time of Charlemagne, across the passes 
severing it from the neighbouring mountains. The Ebstorf map (thirteenth century) 
shows the neighbouring headstroams of the Danube, Rhino, Main, Saale, and Naab. 
Matthias of Kemnath, who died in 1478, lingers in his Uhrtmide with exceptional 
detail on the mountains of his childhood : “ a mountain high and broad, belonging 
hrif to the Palatinate and half to the Margravate of Brandenburg.” The Fichtel- 
gebirge, according to this author, has a circumference of 6 miles, ” good measure,*’ 
and, as centre of a great river-system, the double Fiohtelgebirge is the most 
importwt moimtaiu in Germany, visited by pewterers and shingle-makers, but 
otherwise only by murderers and robbers. He describes its lake, not frozen in 
winter nor frequented by bird or fish; its abundance of trees; its gems and 
minerals ; the pedlars who carry away its schorl, selling it at Venice at five florins 
the bagful ; the snows which sometimes bury its villages. A visit to the mountain 
in 1602 oaUed forth fiom the poet-laureate Oeltes a series of poems, celebrating 
the four rivers all issuiug from the lake at the summit. Specimens of the 
laureate’s and of Michael Barth’s later description (1556), reproduced in German 
hixamotors by Prof. Partsch, are included in the monograph. Starting at the 
imums of the Danube and Neokar, the Heroyuian forest of Celtes embraces 
KioMtfidt, Nuremberg, Sandland, and the Noric region, throwing off from the 
Fichtelgebirge four ” giant horns ” to the four quarters of heaven, and walling in 
^hernia on every side. A map on hie title-page shows the four rivers issuing 
^ topography is to be found in Brusohius (1542), 

Willen (1602), Pertsch (1677), and in later writers. On the evidence of bis own 
eyesight, Brusohius locates the source of the Eger on the mountain named “Heid.” 
The altitude of the range as now known is a huge come-down from the 42,000 feet 
once assigned it. 
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An Sl^editloil to VorihpWett XoilEOlia.— An expedition organixed by 
Mr. Douglae Oarrutbere, in oonjunotion wlib Mr. J. H. Miller and Mr. M. P. Prl6e, 
who are financing it, will leave England at the end of March for North-Western 
Mongolia. The chief object of the expedition is to explore zoologically, bctanically, 
and, ae far as possfble, geographically, the basin of the upper Yenesei river. The 
journey out will be mi^e through Russia and Siberia to Krasnoyarsk, and thence 
up the Yenesei to Minusinsk. Here the expedition will fit otit, and, leaving Russian 
territory, pass over Into Chinese Mongolia. The upper Yenesei and its tributaries 
are almost completely surrounded by high mountain raiigai» which form a secluded 
basin. Tn this basin dwells a curious tribe, the Sayotes, who appear to be confined 
to this restricted area. On the completion of the work In the actual basin (^f the 
upjier Yenesei, the expedition will pass through Dzungaria to Kulja, which will 
bo reached some time in November. After this Mr. Oarruthert aud Mr. Miller 
hope to winter in the Tarim baein, and then to continue their explorations in the 
spring in the Chinese provinces of Kansu and Alashan. That there is much 
of interest to record about the tribes of this region is shown by the fact that it 
includes the original homes of the Turkish and Finnish races. Zoologically, the 
Yenesei is important as being the line of demarcation between the faunas of eastern 
and western Siberia. And if the expedition is able to reach Alashan and neighbour- 
ing regions, there will be valuable geographical work to be done and problems 
regarding the desiccation of Central Asia to be solved. 

AVBIOA. 

The Bailway System of the Anglo-Egyptian Sudan.— The Mowing 
information as to the Sudan railways has beeu communicated from an official 
Rource. Tn January, 1910, the following Hues were open to traffic : (a) the line 
from Wadi Haifa to Khartum vid Abu Hamed and Atbara junction ; (b) the line 
from Atbnra junction to the Red sea ; (c) the branch line from Abu Hamed to 
Kareima in the Province of Dongola; (d)the extension southwards from Khar- 
tum to Wad Medani on the Blue Nile. The railway line from Wadi Haifa vid 
Kosha to Korma, which was completed in 1897, was dismantled and pulled up 
in 1905 ; the Dongola province being now reached by the Abu Hamed-Kareima 
line, (c) above, which, like the Nile Red Sea railway, was opened in 1906. The 
terminus of the Halfa-Khartum line is on the right bank of the Blue Nile opposite 
the city of Khartum, and the first step necessary towards its further extension 
was the construction of a railway bridge over the Blue Nile. This is to be com- 
pleted and opened for traffic in the spring of 1910. Work on it was, however, in a 
sufficiently advanced stage in April, 1909, to admit of constniotion-trains being 
imssed over carrying material for the extension southwards, aud this reached Wad 
Medani (llO miles from Khartum) in December, 1909. During 1910 the line will 
bo further extended to Sennar, and then westwa^s to Rahak on the White Nile, in 
N. lat. 13° 8'. The bridge to carry the railway across the White Nile at this point 
ifl now in course of coustruction, and will, it is hoped, be completed by the end 
of 1910. The rente from the White Nile to El Obeid has not definitely been 
decided in all its details, but it will probably make a slight ditour to the north- 
wards as far as Kosti, and then turn westward to El Obeid vid El Rehad. The 
construction of a branch line from Sennar to Singa is under consideration, but 
it seems probable that the El Obeid extension will have preference. 

Freneh EEUtorial Afiriea. — ^The definite incorporation of Wadai within the 
territory administered by France, by the occupation of its capital Abesher in June, 
1909, has been followed hy some change in the csrgknization of the whole territory 
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formerly known ae Frenoh Congo, coupled with a change in ita ofBciid dedgnlition. 
The old name haa long been felt to he unauitable, aa the territory ao designated 
stretched far out^de the limits of the Congo basin, ^th on the coast and in the far 
north, and that of French Equatorial Africa has now been aubatituted. At the 
same time, by an order published in the Journal Offidel of January 16, the 
government of the territory will be brought into line with those of West Africa, 
Madagascar, etc., a distinction being made in matters of finance between the colony 
as a whole and its subordinate parts. A concise narrative of the events leading up 
to the occupation of Abeshor by Lieut. Bourreau (under the orders of Captain 
Fiegenschuh) will be found in the Eevue Frangaiae for January, 1910.* 

Irrigation in South Africa. — ^The government of Cape Colony has published 
a detailed report entitled ‘Proceedings of the First South African Irrigation 
Congress held at Robertson, Cape Colony, on May IB, 1009,* which reviews the 
progress and prospects of irrigation woik in South Africa. The prime minister, 
the Hon. J. H. Merriman', in his inaugural address on the occasion, spoke of 
the paramount importance of the union of South Africa, and regarded irrigation as 
the most essential factor in building up the future of the countries ; for favoured 
by nature as South Africa is in many ways, with a very fertile soil capable of 
yielding the best products under skill and energy, her great enemy is an arid 
climate in many pacts, and every effort should bo made to continue successful 
irrigation soheroes. At present irrigation is largely confined to the Breede valley in 
the south-west, and to the great rivcr-vaHeys of the midlands, but during the year 
1908 irrigation scbemcH were taken in hand with an ultimate capacity of some 
30,000 to 40,000 acres. The rainfall of Ca^ie Colony averages 15 inches a year, and 
assuming a 5-per-cent, run oil' from its area of 276,000 square miles, a water-supply 
should be available for 3,000,000 acres of irrigation ; but before this result can be 
obtained, moie scientific motliods of irrigation must become the rule. Moreover, 
the rainfall is very unevenly distributed, and much of the rainfall in the wet districts 
where irrigation is not needed could not be made available for the arid portions of 
the colony. The cost of bringing land under irrigation in South Africa is great, and 
schemes costing £10 an acre are the most common and financially sound. The 
amount of modern alluvial land suitable for flood irrigation is moreover limited, 
and on the uplands the depth of soil is insufficient for its adoption. In South 
Africa some system of water storage must largely form the basis of successful 
irrigation works. In the Transvaal the irrigation problem is greatly different from 
that in Cape Colony ; in the latter country “ flood” irrigation is prevalent, but in 
the former the heavier rainfall renders irrigation unnecessary when the rivers are 
in flood, and attention has to be directed towards the conservation of surplus water 
for use in dry jieriods. 

Bwilway Conatruotion in South-Central Africa. — ^*i'he recent further 
extension northwards of the Rhodesian railway system into the Katanga district 
of the Congo Free State brings into prominence the possibility of the practical 
realization of the scheme for connecting this part of Central Africa with a port on 
the West Coast. It will be remembered that some years ago the Tanganyika 
Concessions, Limited, who own largo mineral rights in the Katanga district^ obtained 
from the late King of the Belgians the right to build a series of railway lines from 
I.obito bay into the Katanga district, which adjoins the northern boundary of North- 
Western Rhodesia. The construction of this railway system has already been 
oommmoed, and the line is already about 200 miles from Lobito bay. In the 

* The regrettable news has just come to hand of the massaore, in Eastern Wadai, 
of Captain Fiegensohnh and several other Frenoh exffloers. 
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mean time, in Rhodeeia the railway eyetem was slowly being extended north from 

the Victoria falls towards the northern boundary of North-Western 

was crossed on December 11 last. There is still a large gap of some 700 or 800 

miles to be bridged before railway communication between Rhodesia and the West 

Coast can be established, but no substantial agreement has been come to on the 

subject. 

. -AXIBIOA. 

The Pine Treei of Arisona in Halation to WeaflM Cyclea— An original 
paper, by Prof. A. E. Douglass, of singular interest, entitled ** Weather Cycles in 
the Growth of Big Trees,” appeared in the Monthly Woaiher Review for Juno, 
1900. In a series of curres, the author exhibits a relationship between the 
variations of the growth of the pines as revealed by a study of the woo<l rings, 
and periodicities in the behaviour of tempen^ture and rainfall, which in turn ho 
attempts to correlate with variations of solar activity according to sun-spot 
frequency. The area consideted is the State of Arisona, which, r.b«iugh situated in 
a low latitude, has a somewhat cold climate due to great altitude. The northern 
portion of Arizona consists ^^ioly of a great plateau at an average elevation of 
6000 feet above sea-level This region is buried under several feet of snow in 
winter, and the summer nights are seldom warm enough for sitting out of doors. 
The San Francisco heights, near Flagstaff, are covered with forests of yellow pine 
(Hntu jionderoaa), and these trees are wildly and elegantly scattered over the hills 
and plains of Arizona. There is a remarkable absence of undergrowth, and in the 
arid climate of Arizona the chief struggle of the trees is against drought. The 
author was led, in 1901, to investigate the subject from tbo consideration that the 
rings of a tree measure its food-supply, which is largely dependent upon the supply 
of moisture, and that in a dry climate with little interference from competing 
vegetation the relationship between the rate of growth of trees and the supply 
of moisture might be discovered. The average age as indicated by the rings of some 
twenty-five trees selected for study was 324 years. The main results of the 
investigation, which should be further pursued, may be summarized thus : — (1) 
The anuunl tree growth becomes a very close measure of the annual precipita- 
tion in the vicinity of the trees. (2) The following periodic variations exist : In 
tree growth, (a) 32*8 years; (6) 21*2 years; (c) 11*3 years; in weather elements 
Ctempeniture and rainfall), (d) 11*3 years. (3) The ll*3-year period seems to 
be connected with changes in the output of solar energy; and as the amount 
of variation in tree growth associated with the 32*8-year period is very great, 
reaching 25 per cent, above and below the average, while that associated with 
the 21'2-year period only reaches 7 per cent., and the ll*3-year period 3 per cent., 
it seems very probable that the cause of the longer variations is to be sought in 
solar changes of greater magnitude than those revealed by the ll'S-year period. 

EzpeditiOlUlin South Ameriou.-— The following items respecting expeditions 
in the field or coi^emplated in various parts of South America have lately come 
to hand. Baron Erland Nordenskiold, who gave the Society the results of a former 
expedition to the centre of South America in 1906, has returned from a new 
expedition, undertaken in 1908, to some of the least-known parts of eastern Bolivia, 
the primitive tribes of which he has studied with succesB. In the Andean 
region, the expedition under Dr. W. 0, Farsbee, referred to in vol 89 , p. 229, and 
88, p. 633, has completed its labours, returning to the United States last 
autumn. An interesting piece of work has been done in Central Brazil by a lady 
traveller. Miss Snethlage (of the Goeldi Museum at Para), in the croesinj; overland 
from the Xingu to the Tapajos by a route through country hitherto quite un- 
mapped. The journey was aboamplished last summer in the company of Indians, 
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a ttfliutaty of the Xlnga being aioended, an^ a granite range some 1600 fe^ high 
eroened to the headwaters of a stream flowing to the Tapsjos. Further^east^ a ' 
Cierman traT^r, Dr. Kissenbarth, has ascended the Araguaya to Bananal isUrndy 
making stadies of the little-known Indian tribes who inhabit the forests on its 
banks. Of projected expeditions, the most important is that of Dr. Frita Keicbert 
and other scientists, who left Buenos Aires at the end of 1009 for the purpose of 
carrying out a careful suryey of the little-knoWh Juncal iMUiif in the Andes South 
of Aconcagua. Besides making ascents of the peaks, the explorers will pay spedal 
attention to the glacial features, which appear to be particularly well develop^ in 
this group- 

AviTBALaexA An VAOxno xaiAxrBB. 

Surveys in Hew Zealand.— The Geological Survey Office of New Zealand 
issued in 1908 the second annual report (G-9), dealing with the geology and, to a 
grant extent, also with the topography of several divisions of the Dominion. The 
report contains a map showing the survey districts and some fine illustrations of 
mountains and glaciers. The Parapara subdivision, Karamea, Nelson, South 
Island, has little of special geological interest, but is remarkable from the point of 
view of physiography and scenery, the area between the Earagaiua and Lands- 
borough rivers being particularly striking. The Great Douglas glacier, of which 
there is an excellent photograph in the report, consists of two distinct parts — the 
glacier proper or valley portion, and the nhS portion. The two parts are 
separated by a rock precipice over 1000 feet high, above which rises a solid ice- 
cliff forming the southern face of the tiM, Immense avalanches descend every 
few minutes from the face of the nev^ over the rock precipice, and these are the 
principal feeders of the valley portion of the glacier. There are comparativdy few 
large crevasses in the surface of the Douglas neve, though there is one laige 
** bergsehrund round the eastern base of Mount Sefton, but thirty-three streams 
issue from beneath the Douglas n^vS and descend abruptly as waterfalls. The 
surface of the valley portion, on the other hand, is much broken by crevasses and 
stacked with moraines, and the soft snow and ice composing it are coloured greenish 
by comminuted serpentinous rock derived from heights to the northward. Many 
of the subdivisions and districts of the survey afford considerable economic interest, 
yielding gold, copper, coal, petroleum, and other mineral products. In the Whatatu 
subdivision of Baukumara, Hawkers bay. North Island, the chief mineral is 
petroleum, surface indications of which are conspicuous at Waitangi hill, at the 
head of the Te Hau-o-te-Atua stream. A small branch of this stream, named 
Petroleum creek, contains pools through which petrolenm gas emanates, leaving a 
thin coating of oil on the surface of the water, the surrounding soil being saturated 
with oil, to procure which test-pits have been sunk by various companies. 

Biploration in Hew Guinea. — We regret to record the death, from drowning, 
of Mr. W. Stalker, a member of the British expedition to western New Guinea, 
who, as already mentioned in the Journal, had proceeded in advance of the rest of 
the expedition for the purpose of collecting carriers. Mr. Stalker, who wsa a 
of Ambleside, had previously done some good collecting work for the British 
Museum. The Dutch expedition to the same part of the island, under Mr. A. H. 
Mmta {Journal, vol. S4, p. 683), has, according to news received in Holland by 
during February, succe^ed in ascending a portion of the interior snowy 
^<i;radn racing the first glacier at a height of 16,000 feet Mr. Hellwig has 
UOUMnued the survey of the Digul river, somewhat further east, and a party 
Oaptain Webw last year succeeded in pushing across to within a short 
dbtance of the Fly river. A new snowy peak, to" which the name Juliana was 
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given, is said to have been sighted from the highest point on the Digul. Borne 
further details as to the programme of the expedition under Dr. Sohuhse {Journ<a, 
vol. ^4* p. 683), for the survey of the boundary between German and Dutch New 
Gainea, are given in Fttermanna MitteHungen, No. 8, 1910* Beside the aotua) 
surveys, it is hoped to do other work in furtherance of our knowledge of Ibis part 
of New Guinea^ The first piece of sutVey-work to be undertaken will be the 
examination of the Tami river, whM enters the sea just west of the international 
boundary. 

BOLAE Bxaion. 

Dr. Gkaroot’s Antarotto BspoditlM.-<-Tbe French Antarctic Expedition 
under Dr. Jean Obaroot arrived at Funta Arenas on board the Faur^i Pas/ on 
February 11. The following telegram, despatched by Dr. Charoot to Madame 
Charcot, has been communicated to us : ** 1 think 1 have fulfilled, as far as my 
means would allow, the aolentifio problem which was set us by thn Academy of 
Sciences. After running aground rather badly, we continued towards the south- 
west the survey of the coast of the Antarctic reg^ns, begun during our former 
expedition, as far as Adelaide island— a very curious island 130 kilometres (about 
U1 miles) in length. To the south we discovered a vast gulf, and surveyed 120 miles 
of new country. We then reached Alexander 1. Land, which was the principal 
goal of our expedition. Adjoining the land was a great deal of ice; the coast was 
ironbound, and there was no anchorage. Afterwards, returning north, we wintered 
at Petermann island. The winter was comparatively mild, but trying. The 
weather was frightful ; we suffered considerably, and had several on the sick-lirt, 
who are now recovered. Numerous interesting excursions were made, especially on 
the glaciers. The second campaign included researches among the South Shetlands, 
notably on Deception and Biidgman islands. Then we ugain turned south, dis- 
covered a new island, and located Peter I. island. We sailed between the 69th 
and Tlst parallels as far as 126^ W. long. We hoped to do more, but have done 
the best we could.” According to the map compiled by Dr. Charcot after bis 
former expedition, Petermann island is situated in about 65° 10' S, lat., 64° 6' W. 
long. Other telegrams report that during the winter the members of the expedition 
were attacked by scurvy, and that the ship was damaged in collisions with icebergs. 
Both food and coal ran short. New lands were discovered west and south of Alex- 
ander I, Land. The ice conditions were unfavourable for the use of the motor-sledges 
cairied by the expedition. 

United States South Polar Ex^oditioii.— Early in February Commander 
Peary extended to the National Geographic Society of Washington, on behalf of 
the Peary Arctic Club, an invitation to co-operate with the dub in the organisation 
a United States South Polar Expedition. This invitation has been accepted by 
the National Geographic Society. The Peary Arctic Club will contribute the use 
of the steamer Boosevdt, and the National Geographic Society the first £10,000 
of the cost of the expedition; beyond that amount the expenses will be borne 
equally by the two bodies. Commander Peary has contributed personally a sum 
of £2000, which had been subscribed as a testimonial to him by some of his 
admirers. It is proposed that the expedition shall sail from the United States 
towards the end ot this year, and establish a base on the opposite side of the 
ntarctic region to Captain Scott’s proposed base in McMurdo sound. This would 
beem to indicate Coats Land as the base of the American expedition. The attempt 
J reach the South Pole will be made in the Antarctic summer of lOll*^!^, when 
wBl •Iso be engaged in his attempt to teach the pole. It is under-, 
stood that Captain Bartlett will again be in command of the Booamfdt Cemmand^ 
oary will not himself accompany the expedition. Letters whiok have passed 
No. III.— Mabch, 1910.] , 2 A 
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biiireea him aod Oftptaln Booit Lave been publidied, and serve to show that^the 
two eipsditkms will be conducted in a spirit of friendly international rivalry. 
Captain Scott foggests that there should be co-operation in matters of mefceorolcgy 
and magnetism* A programme might be drawn up which would enable simul- 
taneons cheetvations to be taken by the two expeditions. 

Otter Fiq^oeed Ezpeditloiii to the Antarotlo Begtoni.— The announce- 
ment was* made towards the end of January that, at the suggestion of Dr. H. F. 
Oabom, the D.S. Deportment of Commerce and Labour had under consideration 
the despatch of the government steamer Alhatrau to Antarctic waters for investiga- 
tions with a commercial as well as a scientific object* It is hoped to discover the 
haunts of the southern fur seal in some of the remote island groups in or near the 
Antarctic region ; but a study of the southern fauna generally would also be kept in 
view. Another scheme lately set on foot in America, without, however, apparently 
coming very near practical realisation, is one for an expedition to Wilkes Land 
for the purpose of verifying Wilkes’ discoveries, especially with regard to the 
continental nature of the lands seen by him in the far south. The idea was started 
by Mr. E. 6. Balcb, who on several occasions has come forward as a champion of 
Wilkes when his discoveries have been called in question, and who set forth the 
reasons “ Why America should re-explore Wilkes Land ” in the ProceedingB of the 
American Philoat^icdl Soeietg, No. 191, 1909. The Geographical Society of 
Philadelphia has since, by a unanimous resolution, expressed its approval of the 
scheme, urging that a suitable vessel should be fitted out under the direction of the 
Secretary of the Navy. There is no doubt that Wilkes Land would offer a most 
promising field for an exploration such as is suggested. 

MATHIMATIGAL AND PHYBIGAL OSOOBAPHY. 

A Vew Oartographioal Instrument— We are informed that, under the 
name stereo-autograph, a new instrument was brought into use at the ^Military 
Gfoographioal Institute at Vienna in December last. The instrument, which had 
been under construction by the firm of Zeiss, of Jena, since 1908, after the design 
of Lieut E. Bitter von Orel, is intended to facilitate the utilization of stereoscopic 
views of country taken by means of a field photo-theodolite. It not only renders 
possible the automatic laying down of contour-lines, but also permits the deter- 
mination of the position and altitude of any given point, as well as the plotting of 
any lino visible in the picture in exactly the course actually followed by it. Experi- 
ments made with the instrument have given results entirely satisfactory in every 
respect. A detailed description of the instrument and of the results of the 
experiments is promised at a later date. 

OIaoIaI BroaLon*— Prof, de Martoune has lately been studying the indications, 
near the lower ends of glaciers in the Alps in course of retreat, which might help 
to the solution of the question of glacial erosion. In the Oomptee Pendua for 
December 27, 1909, he points out that the bed of glaciers near their termination 
generally shows a more or less steep incline, largely left bare at the present day, 
and a relatively level flat covered only at times of maximum extension of the 
glacier. It is on the latter chiefly that the striss and other marks of glacinl erosion 
are observable, the steeper slope showing rather the effects of torrential action* 
FoUowiDg this up, he finds that in other parts of the glacier the marks of gladal 
erosion become more frequent where the inclination of the bed becomes less, a foot 
which is to be explained, in his view, by the closer contact between the ice and its 
bei at qiots where the slope is less. He considers that a genergl law of an unequal 
incidence of glacial erosion may thus be formulated, and that a mechanioal 
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impoadUUty is iatolvad eqmllj hy the theories of tboee who deny, and of those 
who ezogi^te, the eflfect of glaoiel erosion. 

0mm. 

The Ooeuiograpliioal Kmeiim at Konaeo.— The inauguiaiion of this 
museum, founded by the Prinoe of Monaco as an aid to oceanographical reicardi, 
will take place, widi appropriate ceremonies, on March 29 of this year. Various 
meetings and conferences wiU be held, lasting altogether till the eyeniiy; of April 1. 


MEETINGS OF THE ROYAL 6BQGRAPRICAL SOCIETY, 
SESSION 19O0-1S1O. 

Siveuth Meeting^ January 24, 1910.— Major Lhonabi) Dauwin, Pieeideiit 

in the Ohair. 

Kleotions. — Oria Bates; Cohnd Edward Hugh B.E,; Thomas 

Jirenkell; Satnud OarUsle; Wij^m Frederick Collins; WaUer William Craw- 
ford; LicuL C. M* D. Enriquez^llst Punjabis); John Haffidd ; Bev. F. Nichol- 
stm Ileazell; Lieut Albert Edwin HousSyB.H ; Hermann Robert Jaeger ; Framit 
Kdgar Karithach; Major A. B, Longden (^Ith Dograsy /.A.); Theodore Lynumi 
Jfan'y 1 ), A. Maidment ; Commander Harry Cutfidd Martin^ B.H ; WiUiam M, 
Ptaree; Captain O. D. Pike (9^ Qurkhas); Dr* Du Riche Prdlery M*A*i 
(fforge Frederick Riches; Harvey B. Robarts ; John Omham Robertson; Com- 
nmndpr T, E, Rogers {R.M,8* ** Ecuador'*) ; Eric Piero Shakerley; 8ir Henry 
liabington Smithy K*C*B,; Captain L, D, Spencer {Egyptian Army); Orlande 
inner; Lieut G, Tomes (53r(i Sikhs) ; William Aubrey WiUes, 

The Pbesideet said : Before proceeding to the business of the evening, I have 
to iuiuounco that the Council of this Society has to-day decided to award a special 
tiold Medal to Commander Peary for having been the first human being to lead a 
l>.irty of explorers to n ix>lo of the ^arth, and also for having taken all the scientific 
investigations the circumstances of his travels permitted; and that also a silver 
leplica of this medal will be awarded to Captain Bartlett, the Englishman who 
nHoDjpanied him to 88® N. latitude. 

'fho paper read was : — 

“A Journey in North-Western Arabia.*’ By Douglas Carruthers. 

RESEARCH DEPARTMENT. 

January 20, 1910. — ^Dr. A. Stbaeak in the Chair. 

** Sand dunes of the Libyan Desert.” By H. J. L. Beadnell. 

Fighth Meeting, February 7, 1910. — ^Major Leonabd Dabwin, President, 

in the Chair. 

Elbotiokb . — WiUiam Aitken ; Sir Hugh Shakeapear Barnes, K,C*8J*, 
A.C». K.O.; Walter L, Buxton; Guy F, Cohbold; P, T. Etherton; Terridk 
f 'hades Fitz Hugh; G. Alfred Hamcodc; William John Leonard; Rev* Douglae 
'^IcLellan; Major Richard Power O'Shee, R*E* ; Herbert Phillips; Major Frank 
Penwick (40t4 Pathous); Samuel Edwa^ Tench* 

The paper read was : — 

**The Geographical Conditions affecting the Development of Austnlla.” By 
1W.J.W. Gregory, F.B.a. 


2 A 2 
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LEOTUBE8 ON WAVES IN WATEB» SAND, AND SNOWl 

By Dr. Vauoean Cobnisu. 

IVrsf lAiciure^ Thursday^ Fthruary 3, 1910. 

On Ocean Wavep, and on “ Bores in llivers. 

Second Ltciwrt^ TJiUr&day^ Fdruary 10, 1910. 

On Waves in Sand. 

Third Lecture, Thursday, February 17, 1910. 

On Progressive Snow-waves, and on other Surface Forms of Snow. 


LBOTUBE. 

Februa/ry 25, 1910. 

Journey down the Mackenzie Hivor to the Arctic Ocean. By Miss AGMEb 
Deans Oameuon. 


OEOORAPHICAL LITERATURE OF THE MONTH. 


Additioni to the Library. 

By XDWABD HXAWOOD, 1£.A., Librarian, B.a.S. 

The foUowiiig abbreviations of nouns and the adjectives derived from them aro 
employed to indioate the source of articles &om other publications. Geographical 
names are as a rule written in full 


A. a= Academy, Academic, Ahadomio. 
Abb. s Abhandlungen. 

Ann. s Annals, Annales, Annalen. 

B. s Bulletin, Bollettino, Boletim. 

Col. s Cblonies. 

Com. = Commerce. 

O.U. s= Comptes Bendus. 

E. a: Brttunde. 

G. ss Gggn ^;| ;^G<fographie, Goografia. 

L ss Institute^ Institution. 

Ii. ss Imstiya. 

J. = Journal. 

Jb. es Jahrbuoh. 

k.k. = kaiserlich und kuniglioh. 

M. m MitteUnngen. 


Mag. s Magazine. 

Mom. (Mdm.) = Memoirs, M^oires. 
Met. s MetoorologicaL 
P. ss Proceedings. 

B. = Boyal. 

Bev. (Biv.) = Beviow, Bevne, Bivista 
S. ss Society, Sooitft^ Selskab. 

So. = Sciences). 

Sitib. s Sitsnngsberloht 
= Transactions. 

Ts. =: Tydsohrift, Tidskrift. 

V. = Verein. 

Verb, ss Yerhandlungen. 

W. = Wissenschaft, and compounds 
Z. = Zeitsdirift. 

Zap. ss Zapiski. 


On account of the ambiguity of the words octavo, quarto, etc., the sise of books in 
the list below is denoted by the length and breadth of the cover in inches to the nearest 
half inch. The alie of the Jouriial is 10 x 6}. 

A sMeoticn of the works in this list will bo notiood blsowhoro in the ** Journal.*’ 


EVXOPS. 

Alps— OommunleatioBS. Deutsche Bundschau 0, 21 (1909) : 481-493. Xoinhard. 

Die Yerkehrswego fiber die Alpen, deren handelspolitische und militar-strate- 
. gisohe Bedeutung. Von Friedrich Meiuhard. Map and lllustratUms. 

Alps— Inn Yalloy. Z. Ohisehrkunde 8 (1909) : 52-67, 1 1 1-142. Ampforor. 

Ueber die Entstehung der Inutal-Terrassen. Yon Dr. O. Ampferer. Beetione and 
lUuMrations, 

Alps— Yalloys. Z. QleUd^mrhunde 8 (1909) : 148-156. Orammor. 

Znr Fragc ineinander geschalteter Taltroge in den Alpon. Yon Hans Crammer. 
Erwidemng. Yon Hans Hess. 

Alps, Eastom— Olaoiation. Hauptmann and Horitsoh. 

SUdb. K.A.W. Wim, L Abi. 117 (1908) : 405-4^ 

Die cisaeitliche Yergletsoherung der Bosensteingruppe in den Niedem Tauorn. 
Yon Dr. Ludmil Hauptmann und Dr. Frans Heritsdh. SkeidMoap and Diaqrams, 
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Alpi» Sastom--0Ueliri. N. Gletiehwhunds 8 (1909) : 834-846. 

II limite dimatioo dalle nevi nel gnippo dA M. Oanin (Alpi GinUeX OI Olintn 
Minnelli. SMch^map and IfUuitraUont, 

ll«(1907): 1439-15S4; IW (1908): 468-811. 
VemtationsBtndien in den Ofltolpen ; I. and 11. Teile. Yon GOnther Ritter Beok 
y. Mannagetta nnd Lmhenau. 

Alps, Eastern— 8 nxTp 7 i. SitMh. K,A,W. TVssn, J. AU, 117 (1908): 871-404. 

Berioht Uber die Aafnabmen am Noxd< und Ostiand dM HodhelnuiiaabiTi. 

F. Becke. Sketch-map and Seeiione, 

Austria— Oarinthia. Deutcohe Jlundcehau G. 81 (1909): 289-899, 850-887. Ferko. 
Ein geBohiohtlteher Rttekbltok anf die Innerkfainee UOblen nnd eine knrze 
Besobreibang derselben. Von G. And. Ferko. Flcm and IttutiraSonc, 

Belginm— Flaoe-namea. DeiUeche Erde 8 (1909) : 99-104, 189-148. Warker. 

Dio dentsohen Orte- nn& Gewiteiemamen der belgiiehen Frovinf Luxemburg. 
Von Prof. Kikolans Warker. Map. 

Central Europe— Slovenes. Fetsker. 

Die iiltere SoziaU und Wirteoha^verfassnng der Alpenslawen (fiUowenen). Qmn 
Prof. D. Alpbons Dopsob, von d. Peisker. (Sonderabdruok aus der Vierteljiuir- 
solirift fiir ^oial- und Wirtac^aftsgeoobichte, 7 Bd.) Stuttgart, 1909. Size 
X 5i, pp. 14. 

Denmark — Bombolm. XLJherieht Q. Gee. Gret/siooZd, 1907-08 (1909): 168-200. Braun. 
Ueber die Morphologie von Bombolm. Von Dr. G. Braun. Maps, Beetiim, and 
JUuilratwnc. 

Bee February number, p. 193. 

Denmark— Filot. 

Den Danske Havne-Lods ; udglvet af dot Eongelige Spkort-Arkiv. Sjette 
Udgavo ; sluttet den Ist August, 1909. Oopenhagen, 1909. Size 10 x 6 }, pp. 

1 j2. Plans. Price 2 hr. Presented by Vte K. I>an&e Syikort-Arkie. 

Europe— Waterways. Bindley. 

Royal Oommission on Canals and Waterways. Vol. 6 . Foreign Inquiry, Report 
on tlie Waterways of France, Belgium, Germany, and Hofiand. Bv W. H. 
iJndley. Part I.— Reports and Appendices. Part II.— Maps and Tables. 
Jiondon: Wyman & Sons, 1909. Size 18 x 84» pp. xii. and 224. Ifapt. 
Franoe-Landes. B.P.G. Comm. Bordeaux 88 (1909) : 217-222. Bergen and Lalesque. 
Preuves gdologiques et blologiques de I’origine marine du lac de Oazauz. Par 
Paul Bergon et Dr. F. Lalesque. 

France— Marseilles. lAotard. 

Notice BUT Marseille et les BoUcbes-du-Bb&no. Le Ddpartement. Marseille: 
liO Port — La Oit^. Aiz. Arles. Par Jacques Ldotard. Marseille, 1909. Size 
X 7, pp. 24. Illustration. Presented by tike Author, 

France— Mountain-Economy. BB.O, Comm. Bordeaux 88 (1909) : 109-122. Desoombes. 
La premibre dtape de P Association Oentrale pour I’Am^nagement des Montagnas. 
Par P. DesoombSi. ' 

France— Roobefort. B.B.O. Boehefort 81 (1909) : 156-166. Bugard. 

lioobofort-sur-Mer, see rades et eon port. Par le vioe-amiral Bugard. 

Germany— Bavaria. Bobulze. 

IVitrilge zur Landes- und Siedlungskunde des Fiditelgebirges. Inangural- 
Dissertatlon . . . yon Gustav Schulze. Boma (Leipsig), 1909. Size 9x6, pp. 
n and 128. Presented by the Author. 

Bee ante, p. 832. 

Germany— Main Ww Gmbort. 

Forsehungen deute. Landes u. Volksk. IS (1909) : 1-102. 

Die Riedelungen am Maindreieok. Von Dr. Adam Gmbert. Shelehmiapcuid Seetion. 

Germany— Meeklonburg. Bcknli. 

^®^J®gon des Wamowgebietes in Heoklenburg. Elne goograidiiso^Studie 
in*^ ^ Alfred Bohnlz. (Geograpbisobe ArMten, heransgegeben von Dr. WUll 
tjlc; ^.) Stuttgart; Streoker A SobrOder, 1909. Size 8 ) x 6 , pp. x. and 44. 

I r<<.e 2 m. Presented by the PtMishera, 

m 
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Qirauttiy---Fniailft — U bl XMti. 

Fer^^nil. t /. u. d. G.L Untver%im BerUn, Heil. 14 (1909) : pp. Iv. aad 79. 

Die IiNiel Bciin. Ton Prof. Dr. Eduerd Moriii. Map§. 

•mnay— lUiie Hiii ft Xartiay. 

* Fartehungen deuU. Lande§- ti. VcXk$k. 18 (1909) : 405-494. 

Knltiiigeographie des Koblenzer Verkehragebletei. Yon Dr. Bndolf Mardny. 
Mapi, 

Beo Fobrtiary number, p. 193. 

Oermaay— Vdeanoei. Aafurip. TToekettiobi^/f 88 (1908) : 769-777. Book. 

Die kainosoischen Vulkane Dentaeblandg und unaere Ynlkaatheorien. Yon Hens 
Book. SkMi-map, 

Gemeny— WiirtiiiibeKv. Beheu. 

Fortohungen deuU. Tjandes - «. VdOak, 18 (1909): 361-404. 

Znr Mor^ologie der Swkbiech-Frftnkiacben Btnfenlandeohaft. Yon Dr. Erwin 
Soheu. Sk€US-fM,p%. • 

Bee Monthly Beo^ for January, p. 77. 

Oreeoe — ^Theiialy. Dmitehe IhmdUkau 0. 88 (1909) : 12-19. Hielert. 

Ana dem oetliohen Thenalien. Von Fritz Midert. lUwtraUom. 

Eungary— Hliterieal. Ahr4g€B.S. EongroUe 0. 86 (1908): 162-180. SzakiU. 

Ungamt weatliehe Grenze im Jahre 1254. Von Zngmond Siabill. 8keUh~map. 
Xeeiandi Bpethmanu. 

Der Aufbau der Insel Island. Von Dr. Hans Spethmann. (Beparatabdmok aus 
dem Oentralblatt fUr Mineralogie, Geologie und Palaontologio, Jahrg. 1909, 
No. 20 u. 21.) Stuttgart, 1909. Size 0x6, pp. 16. 

Xoeland— Glaeiers. Z. Olettckerkunde 8 (1909) : 297-305. Sapper. 

Bemerkungen dber einige Bddisl&ndiBohe Glctsoher. Yon Prof. Dr. K. Sapper. 
Sketeh-maps and lUwtrations, 

loeland— Yoloaaoes. G/oTma 96 (1909) : 201-205. Spethmaim^ 

Deitr&ge znr Konntuis dea Vulkanismus am MUckenseo auf Island. Von Dr. 
Hans Spethmann. 8Icetch~map. 

Italy. AHi A Lincei\ HemUconti 2(1909): i.Ol-^09, 

Messina o Beggio nolla Storia 

Italy— Seismology. B.8.Q. ManeilU 88(1909): 1-16. Bepelin. 

L’ltalie et sea Regions Sisroiques. Les tremblementes de terre de Tltalie mdridion- 
ale. Far M. J. Bepelin Diagtam 

Bniaia— Finland. Heinriohs and Korhonen. 

Observations m^tdorologiques, publiees par I’lnstitut Mdt^rologique Central de 
la Booidtd dos Soionoos de Finlande. ^tat des glaces et des neiges en Finlande 
pendant Thiver 1896-1807; Expose par Axel Heinrichs et V. Y. Korhonen 
(pp. 58). Ditto, pendant Thivor 1897-1898 ; Expose par V. V. Korhonen (pp. 60) 
Helsingfors, 1908-1909. Size 13} x 10. Maps, 

Bnssia— Bna5. Globus 96 (1909) : 181-186*. Xrah 

Die Insel Bnnu und ilire Bewohnor. Von Carl Krah. lUustraiUms, 

Bnssia— Ural. Bnparo and others. 

MAn. 8, Vhgs, et d^Hist. Nat, Oenive 86 (1909) : 38-208. 

Beoherohes gdulo^quea et petrographiquos sur POural du Nord. Le bassin de la 
haute Widhm. Par Louis Duparo, Francis Pearce, et Marguerite Tikanowitch. 
Skstek-map, Plans, 8ertions, and JUustratUms, 

Bnsiin-Uiml. B,8.Q. Lyon, Ser. TI. 1 (1908) ; 129-149. Ofret. 

L*Oaral an point de Tue minier ot mdtallnrgiqne. Par A. OfRret. 

Boniham Bnrope— Karst G,Z. 15 (1909) : 185-204, 259-281. Sawioki. 

Bin Beitrag sum geographisohen Zykins im Karst. Yon Lndomir Bitter won 
Bawioki. BsMms and lUnstraiions, 

8witisrluid--Biin--0awns. Hhim* 

rUrteyakrssdhfift Naturforseh, Gss, ZQHA U (1909): 52-58. 

Ueber die Beatns-Hohlen am Thunersee. Von Amdd Heim. Plan 4 ih( Ssdtons* 
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■vltmlul^Vika* iWrf. 8. M(1M9): 

Amlangjilnrigeii AiiftotolmimsendMSoliwetawFSluu. VonJ.irwmr. 


Ti ^ lnt of ZniC* VniitiumM 

ViwkBjakmoMfi Naiurfaneh. ZarUk M (1909) ; 1-01. 

Ueber die VenmxeiiilflpDg tou Seen dnioh Einleitunft tt&dtio^er AbwiHer nit 
Bpesieller Berttokilolitigimg dee Zdgeioeei. Yon Tb. Nnnbawner, Plen. 

flTltifflrliiiO IHIrloli EtMiif KttiimmiA 

Vi€rUlfidkr8§ehri/t Naiwrfonelk. Qei. ZUrkk M (1909): 140-216. 

Die Dntmlinlandibbeft iwisohen Pfftfflkei- vnd OielfeiiMe (Kuiton Zariobl 
Von Hermine W. Bodenburg flellmiuid. Maf§ amI 

Turkij— Albnie. Zfpan. 

Sknteri and die noidelbentiehe KtlsteiiebeBe. Yon neodor A. lopen. (Znr 
Knnde der Belkenhilbliiiel . . . benuiigegeben fon Dr. Ooil Petoeb. 5.) 
Sengevo : D. A. Rajm^ 1907. Bise 9 x 6, pp. It. end 94. IPiMfraifoiM. Price 
2.50m. 


Oentnl Aito. JT. kX Q.Oee. WUn 09 (1900): 299-814. StiU. 

Geograpbiache and arobdoloj^be FonohangarelMn in Zentraladen 1906-1909. 
Von M. Anrel Btein. Illuei^aHome, 


Central Alia— Anthropogeogr a phj. O.Z. 16 (1909) : 241-259. 
KuDstlidhe Berieselung in Inner^Aiien nnd die Volkerwanderung. 
Oholnoky, * 

China— Oreat Wall 


Cholaoky. 
Von Jeno v. 

Oeil. 


The Great Wall of Ohina. By William Edgar Geil. Ixmdon ; J. Mnrray, 1909. 
Biie 9x6, pp. xviii. and 852. BheUiXmapf Plan, and lUaUratioM, Price 21«. net, 
PremUed by the PMUher. 

China— Hang-in. M. Seminars Menial, Bpraehen 18 (1909) ; 157-198. Tiehepe. 
Das chinesioohe Holland in Mittelohino. Eine geographiioh-geiohiohtliohe Stndie 
von P. Albert Taohepe. 

Dutch Bast Indiai. T$, K. Nederlandeeh Aard. Oenoats, 86 (1909) . 723-746. 

De Btaathnndige indeeling van ^Nederlandioh-Indie. Map. 

Dutch Eait Indiee— inrvey. Bonffaar. 

TV. K. Nedcrlandsch. Aard. Qenoats. 86 (1909) : 778-788. 

Blen bezoek aan de Topographische Inrichting te Batavia. Door G. P. Rouffaer. 

French Zndo-China— Arohnology. Lnnet de Lhjenqniire. 

B. Bcblc franyaise ExtrSme-Orient 9 (1909): 851-^68. 

Rapport lommaire aor one mlMion arohdolog^que an Oambodge, an Siam, dans la 
precqn'ile malaise et dana I'Inde (1907-1908). Par B. Lnnet de Lajonqni^re. 

Freneh lndo-.0liina— Ooehin Fhilipon and Bey. 

B.a.G. Boehefort 81 (1909) : 125-156. 

Relation dn aeoond voy&ge, h la Ooobinohine, dn navire Henri, armd k Bordeaux 
par M. Ph]lipon,et oommande par H. 1e oapitaineRey, pendant Taande 1819 et lei 
troia premiere mois de 1820. 

India— Bengal— Bthsolegy. Bompai. 

Folklore of the Bantal Phiganas. Tranilaied by CeoU Henry Bompae. Londem : 

I>- Nntt, 1909. Size 9 X 54, pp. 484. Price lOa 6d. ncL Preeenied by the 
PnbUsher. 


India-Hiinalaja. A TravereU Monde 16 (1909): 867-869. 

dn Doe dee Abmizes dam lo Mandf de PHliinalaya. Par B* Dnpny. 

India— RUteiieal. Viyer and Oroeke. 

A new aooonnt of Eait India and Pemla, being nine yaare' 

Jolm Fryer; edited . . . by WiUlam Orooke. Vd. I. fWorimtom^ bytheH^ljgrt 
eeoond Beriea. No. nix.) London, 1909. 68ao 9 X «$ PP- ^ 

^^‘^milc Maps emdlumeiraHcns. Preeenied by ike JBahluyi Sockiy. 


S4i aiOOBATniOXL UTERATinSX OF THE UONTH. 

XadlA-^BaJpntum. HoUand aad Ohititla. 

BeeordiQeolSurv. India Uiim) : 154-186. 

The O^n of the Salt Depoaita of Bi^patana. By Sir Thomaa H. Holland and 
W. A. £ Ohrlatlo. Bketekmap. 

9hpatt*Vwmoaa. SmiihBonian Mite. Coll 58 (Ko. 1860 : 1909) : 287-294. Arnold. 
Tho Peoplea of Formoaa. By Jnlean H. Arnold. Map and lltmirotitm* 

The writer's ascent of Mount Morrison was referred to in the Monthly Beoord for 
December (p. 670). 

Berth Oentral Asia. M,Q, Oes. Jena 97 (1909) : 1-127. Paqnet. 

Sddslbfrien nnd die Nordwestmongolei. Von Mr. Alfons Paquet. Mape and 
lUuitfatione, 

Malay Archipelago— Borneo. Baxlng-Gonld and Bamfjrlde. 

A history of Sarawak under its two white Bajaha, 1880-1908. By S. Baring-Gould 
and 0. A. Bamfyide. London : H. Sotheran A Co , 19P9. Size 9 x 6, pp. xxiv. and 
460. Map and llluitratioM. Price 158. net, PreeenUd hy the PMithen, 

MaUy Arohipolago— Jilolo. Jongh. 

Te, K, Nederiandeeh Aard. Oenoots. 86 (1909) : 747-772. 

De Oostkust yan Noord-Halmahera. Door G. J. J. de Jongh. Sketoh^mape, 


ATBIGA. 


Africa— Historical. Moueement G, 86 (1909) : S76-378. Wantors. 

L’Af^iqne oentrale e-t-olle ^t<^ deoonyerte an XVP sitele? Par A.-J. Wanters. 
Map* 

Exposes once more the fallacy of the supposed exploration of the AfAcan iuterior in 
the sixteenth century. 

Algeriir-^Dcnudation. QeagraphUehe Z. 15(1909): 493-510. Passarge. 

Verwittenmg nnd Ahtragung in den Stoppeii und Wdsten Algeriens. Von Sieg- 
fried Passarge. lUuetratima, 

Angola. K, A,W, Amsterdam P. 11 (1908) : 88-109. Sanders. 

Contribations to the determination of geographical positions on the west coast of 
AiVica. HI. By C Sanders. 

Belgian Oongo. Mourn ment O. 86 (1909): .397-406. Prince Albert. 

La travers^e du Oongo Beige. Par le Prince Albert de Belgique. Portrait and 
Sketek-mapn 

Belgian Oongo— Ethnology. RS P. Beige G, 82 (1908) : 886-421, 429-450. Belhaise. 
Ethnographie oongolniso : Chez los Warondi et lee Wahorohoro. Par Charles Del- 
haise. JllusiraHons, 

These tribes dwell round the north and west of Tanganyika. 

Belgian Oongo— Ethnology. Huteroau. 

Annales dn Mas(^e du Congo: Ethnographie et Anthropologie. Series HI. 
Documents Ethnograpbiques concemant ks Populations du Congo Beige. Tome i. 
Fascicule i. Notes sur la vie femiliale et juridique de quelques populations 
du Congo Beige. Par A. Hutereau. Biussels, 1909. Size 14^ x 10|, pp. 1-104 
and i -xii. Maps and Illustrations, 

Oanary Islands. Bran. 

Le Chahorra (lies Canaries). Par M. Albert Brun. (Extrait, l*&ho des Alpes, 
No. 10, Gotobre, 1909.) Geneva, 1909. Size 9 x 5}, pp. 887-854. lUuetratione, 
Prennied hy the Author. 

The Chahorra is one of the subsidiary cones of the famous peak, the site of the 
eruption of 1798. 

Oanaiy Islands-Phytcgscgraphy. Schenck. 

Beitr&ge zur Eenntnis der Vegetation der Canarischen Inseln. Von Dr. Sohenck. 
(W, SrgthniBse Valdivia-Expedition, 1898-99 (Chun) 8(1907): 1 TeU, 225-406.) 
Mope and llhutratione. 

Oanary Islands— Phytogcegraphy. Sehzdier. 

Eine Enkuraion naoh den canarischen Inseln. Von Dr. C. SidirSter. Zurich : 
Baschor & Oie., [1909]. Size 9 x 6, pp. 66. IlluBifatione. PHceU. 
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Capa Ooltmy--Hf(nuiA-lvrd. Tram. RS. South Africa I. (1909) : 803-810. lattaa 
Preliminaiy note on the Diurnal Variation of Levol at Kimberley. By J, K. 
Sutton. 

Central Afriaa. Meekleiibnrg. . 

Ine innente Afiika. Von Adolf Friedrich Henog an Mecklenburg. Borioht 
Ober den Verlauf der dentaohen wisBenohaftliohen Zentral-Af^ika-Expedition 
1907-1908. Leipiig: Klinkhardt und Biermann, 1909. Size 10 x 7, m>. xH. and 
476. Mapi and IVwUratioM, Price 14m. Preeented ly the 

Central Africa— Qaodaay. R Engin^e J. 10 (1909) : 209-220. Jack. 

Moaauiemont of the Semllki Baae : with eome notea on Inrar Wires. By Captain 
E. M. Jack. 

Central Afriaa— Fhytagaography. XUdbraad. 

BHA, K PreuM. A.TF. Berlin (1909) : 989-1017. 

Die Vegetationsyerbi&ltiileBe der centralafrikanlaohen Seenzone vom Vlktoria-See 
bis an den Riwu-Vulkanen. Berioht liber die botaidaoben Ergebniaae der- Expedi- 
tion dec Herzogs Adolf Friedrich zu Mecklenburg 1907-1908. V^ MUdbraed. 

East Africa. XacQueen. 

In wildest Africa : the record of a hunting and exploration trip Ihrough Uganda, 
Victoria, Nyanza, the Kilinianj[aro region, and British East Africa, with an account 
of an ascent of the snowfields of Mount Kibo, in East Central Africa, and a descrip- 
tion of the various native tribea By Peter MacQueen. Boston : L. G. Page ft Co., 
190iK Size 8 + 5), pp. xiv. and 402. Sketch-map and lUuetratione, Frecerded 
hy the Author. 

Egypt— Minerals. Cairo Sc. J. 8 (1909) : 181-185. Thomas. 

The Mineral Industry of Egypt. By A. E. Thomas. Maps, Plan, and Sedione. 
Egypt— Vila. Cairo Sc. J. 8 (1909) : 209-218. Bowsen. 

A Consideration of the Magnitude of the Nile Flood in 1908. By E. M. Dowson. 
Diagram. 

Egypt- -Nils. Bowsen and Craig. 

Ministry of Finance, Egypt. Survey Department, Paper No. 11. Measurement 
of the Volumes discharged by the Nile during 1905 and 1906. By E. M. Dowson, 
with a note on Bating Formula) for Current-meters, by J. 1. Craig. Cairo, 1909. 
Size 10^ X 7, pp. 82. Sketch-map, Plan, Diagrams, and Sections. Preeented hy 
the Director-General. 

Noticed in the Monthly Rooord (vol. 84, p. G80). 

Egypt— Boda Island. B.8. KfMiridle Q. 7 (1909) : 151-164. Abbate. 

Ii'ile de Bodah. Par Abbate Pacha. Plans and llludratione. 

Egypt— Blnai. Cairo Nc. 8 (1909) : 155-161. Weldon. 

Six Months in Northern Sinai. By L. B. Weldon. Illustrations. Also separate 
copy, size 10} X 7, pp. 8. 

Egypt— Surveys. Cairo Sc. J. 8 (1909) : 218-224. Crosthwaite. 

Survey Work in Lower Nubia, 1908-1909. By W. H. Crosthwaite. 

®8ypt~Burvdys. 

Ministry of Finanoo, Egypt. Survey Department. A Report on the Work of the 
Survey Deportment in 1908. Cairo, 190^. Sizo 10} x 7, pp. 88. Sketch-maps. 
Presented by Diredor-Oeneral. 

^87pt and Sudan— Evaporation. , Koaling. 

Ministry of Finance. Egypt. Survey Department, Paper No. 15. Evaporation 
in Egypt and the Sudan. By B. F. E. Keeling. Cairo, 1909. Size 10} X 7}, 
pp. 80. Preeented bgthe Diredor-Oeneral. 

Eritrea. Uee^razione Com. 24 (1909) : 185-146, 164-176, 206-217, 235-245. Odorilii. 

La Dauoalia*italiana del Nord. Per D. Odorizzi. 

French Congo. B.8.G. Com. Havre 85 (1908) : 801-219 ; 26 (1909) : 18-27. MbU. 

For4t et Savanes Congolaiseo. Par Commandant Moll. 

Frenoh Gui nea Ouobha r d, 

Bev. Etudes Ethnograph., Parie 2 (1909) : 85-108. 

Les Peulh du Feuta Diakm. Par Ponl Gnebhard. lUuetrations. 
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Wm/A Wait Afrioft— DAhMM. Itttot. 

Lei foil dtt Bae-Dehodiey. Par Dr. A. Bartet. (Estrait do ByllHfn ds la SMUif 
de G^bara^ie ds Moehefort, 1908.) Boohefort, 1908. Biie 10 x 0i» pp. 88. Pre- 
fffited tfte Author. 

Oenuui CNdonlei. Meyir. 

Dae Dentaohe Kolonialreioh, eine Underknnda der dentaobenfiohntigebiete . . . 
heranagegaben tob Prof. Dr. Hana Meyer. 1. Band : Oatafirika und Kamenin. 
Leipzig, etc., Bibliographiaohe Inatitut, 1909. Bize 10 X 7, pp. xiL and 650. 
Maps and lUustrations. Price 15m. PretmUed by ike PulUskere. 

Oennan Ckdoniea— Agrionltvre. JfoloiUala Z. 9 (1908) : 819-821. [Holbe.] 

Die Einftthmng der Pflngkultnr in die Wirtaohaffc dea Negen in Togo und 
Dentachoatafrilu. Von Ofirleutnani a. D. F[ranz] Ko[lbe]. 
eezman Eaat l£riea. Olobue 96 (1909) : 809-812 ; 825-828. Bieaing. 

Eine Reiae in Ukonongo (Dentaoh-Oatafrika). Von Dr. Ernat Dieaing. * 

German Eaat Afrioa— ’Kilimaitfaro. Jaeger. 

Foraohungen in den Hoohiegionen dea Kilimandaoharo. Von Dr. Fritz Jaeger. 
(Sonderabdraok ana MiHeilungeu aus den DetUsehen Sekntegtbietent Band xzii., 
1909.) Berlin, 1909. Size 12} x 9}, pp. 114-198. Maps, Sections, and lllue- 
irations. Presented by the Author. 

Dr. Jaeger’a researohea on Kilimanjaro were referred to in yol. 99, p. 457. 
eerman Sentk-Weat Afriea. Deutsches Kcionialblatl 20 (1909) : 1004-1006. Bappard. 
Duroh die Namib naoh Lttderitzbuoht. Berioht dea Hauptmanna v. Bappard. 
Map. 

NOETK AMEBIOA. 

Alaska. Ooyert and Bllewertli. 

U.8. Qeei, Sure,, Water Supply Papei, No. 228 (1909) : pp. 108. 
Water-Supply* InyestigationB iu the Ynkon-Tanana Region, Alaska. 1907 and 

1908. Fatrbanka, Circle, and Rampart Diatriota. By 0. 0. Covert and C. £. 
Ellawortli. Maps, Illustrations, and Diagrams. 

Alaska— GUoiera. Z. Qletseherkunde 8 (1908) : 81-1 10. Tarr.^ 

Borne phenomena of the glacier margins in the Yakiitat Bay region, Alaska. By 
Ralph H. Tarr. SIcetoh-map and Ilbuiratious. 

British Guiana. Bayley. 

Handbook of British Guiana, 1909. Comprising general and atatistioal informa- 
tion concerning the colony Edited and oompil^ by Geo. D. Bayley. George- 
town (London Dnlau & Co ), 1909 Size 8} x 5}, pp. xxvi. and o08. Map and 
Illustrations. Price Os Presented by Ute Publishers. 

Canada. 

Department of the Interior. Report of the Chief Astronomer for the year ending 
March 31, 1907 Ottnwii, 1908. Sizo 10 x 6j, pp. 258. Illustrations ana 
Diagrams, 

Appendices dctil inter alia with gravity, magnetic, and latitude and longitude 
observations. 

Mexico— Oaxaca J. Franklin 1. 108 (1909) : 200-215. BirUnbinc. 

The Mixteca country iu the State of Oaxaca, Mexico. By John Birkinbine. 
Illustrations. 

Mexico— Tchnantcpce. B.8 MeriranaQ.Z 165-179. CastcUanos. 

Breves apuntea aobre Qcologia y Climatologia del latmo de Tehnantepee. For 
E. Maqueo Castellanos 

Mexico— Vdoanoca. AbrsysB,8. Uongroise O. 86 (1908): 151-161. Xnkey. 

Dea voloans du Mdxiqne. Par B. de Inkey. Illustrations. 

North Ameriea- Geology. U.8. Qeol. Sum., B. 880 (1909) ; pp. 940. Miae and Leith. 
Pre-Cambrian Geology of North America. By Charles Richard Von Hiae and 
Charles Kenneth Leith. Maps. 

United States— 41olorado. Fewkii. 

Bureau of American Ethnology. Bulletin 41. Antiquities of the Meaa Vorde 
House. By Jeaae Walter Fewkea. Washington, 

1909. Size 9x6, pp. 58 Plan, Diagrams, and DhutraUons, 
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United Stotei OeodM^. Heyford. 

rU.B.] Ooaat and Geodetic Snryey. Qeodeey. The Figure of Om Eevth and 
laoiteay from HeaBuremeot in the United States. By John F. Bberford. 
Washington, 1909. Size 11} x 9, pp. 178. Nhefdt-mapi and Diagram. ^ 

United States— Mdgnetiin. luia. 


Department of Oommeroe and Labor. Coast and Geodetio Survey. OtereBtrial 
Magnettsm. Besults of Ifajpetio ObaervationB made by the Coast and Geodotie 
Survey between July 1, 1907, dnd June BO, 1908. By E. L. Faria. Aroendiz 
No. 8. Report for 1908. Washington, 1009. Size 11} x 8, pp. 71-166. ^ 


United States— Mineral!. 

U.8. GetA. Surveg^ B. Sil aod.SIS 


OampbeU and othen, 
(1909)' pp.444andm 


Contributions to Eoonomio Geology. 1907. Fart tl. Coal and Ligoita By Marias 

B. CampbelL Ditto, 1908. Fart 1. Metals and Non<»Melals^ ezoent Fuels. By 

C. W. Hayes and Waldemar Lindgren. Ma§§, JPtan$^ and Di^rana 


United States— Minerals. UJ5. Oeol Surv,^ S. SSd (1909) : pp. S14. Tariirai anthers. 
Papers on the oonservation of Mineral Hesourees. By Various /ndhom. Jfant, 
Diagrams, and lUnHraiion. 


United States— Mtnnesota. American J. 8c. 87 (1909) ; 388-898. Sriggs. 

Divided Lakes in Western Minnesota. By Robert F. Griggs. TllueiratiaM, 
Nolioed in the January number, p. 81. 


CSHTBAL AND SOUTH AMBEXOA. 

Andes. American /. So. 88 (1909) : 197-217 ; 878-402. Bowman. 

The Physiography of the Central Andes. Part I. The Maritime Andes; 
Part II. The Eastern Andes. By Isaiah Bowman. Skctoh^mapSf Diagrams^ and 
Jtluetratione. 

Argentina— Antiquities. WlHenius 

Observaolones Arqueoldgioas sobro Alfareria Funeraria do la “Poma” (Vallo 
Calchaqui — ^Provinoa de Salta). For J. A. Willenius. (De la Hovista de la 
Universidad, tomo xi.) Buenos Aires, 1909. Size 10} x 7, pp. 42. lUuetratione. 
Freeented by the Author. 

Argentine— Arohwology. Quevedo. 

Tipos de Alfareria en la regidn Diaguito-Calohaqui. For Samuel A. 1 afone 
Quevedo. (*De la Revista &1 Museo de La Plata,’ tomo xv. (segunda eerie, 
tomo il), pdginas 295 d 896.) Buenos Aires, 1908. Size 11 X 7}, pp. 295-89G. 
Sketoh-mapB and llluetraiione. Preaenled by the Author. 

Argentine — Bthnology. Quevedo. 

Etnologia Argentina. Por Samuel A. Lafone Quevedo. (^De la Universidad 
Nacional de La Plata en el IV<> Congreso Cientifioo (1" Panamericano),’ pdginas 
176 d 215.) Buenos Aires, 1909. Size 11 x 7}, pp. 176-210. Map. Pregented 
by the Author. 

Bolivia-^-Anthropogeography. B.G.8. Philadelphia 7 (1909) : 159-184. Bowman. 

The Highland Dweller of Bolivia • an Anihropogeographio Interpretation. By 
Isaiah lS>wman. Illuetratione, 

Bolivia — ^Beonomies. 

Onestiones Eoondmioas y Finanoieras, (Artioolos pnblieados en la revista minis- 


®rasiL aua^ A.W. Wien 116 (Abt. I.) (1907) : 1111-1204. Schuster and others. 
Petrographisohe BSrgebnisse der brasillanlsohea Expedition 1901 der^ kais. 
Akademie der WissensohafteiL Von Dr. Karl Bohuster. Mit einer geologisohen 
Elnleitung von Dr. Fritz v. Kemer und Bemerkungen dber die Kristallinen 
Bchiefer von F. Bedke. SkeUh^mo^. 

Borne account of this expedition, organised primarily for botanical research in the 
mountain ranges of south-eastern Brazil, was given in the Joumalt vol. 17, p. 195 ; 
vol. 18, p. 625? 

Cuba— Bemegfapliy, Heaps. 

The Propmtion of the Bexes produced by Whites and Coloured Pmles in 
By Walter Heape. (From the PkUoeophieal JVaneaeiione of the JRogdl Soeietiy of 
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LonOm, Ser. B, voL 300.) London. 1900. 6Uso 12 x 9,^ pp. 371-380. FremitA 

WMt XlUUio— Ootton. Wattf, 

The Bxitiih Ootton-gfrowinf? Aseooiation. No. 35. Weit Indian Cotton Growing. 

By the Hon. Francis Watts. Manohestor, 1909. Rise 8| X 5). pp. 20. Bktick-map. 

AVSTBALABliL AVB PACIFIC XSLAHBB. 

Qnesnsland^Bzploration. P.B.df. QiissniJand 88 (1909): 1-22. Horton. 

The Jardincs’ Expedition from Bookbampton to Cape York in 1804. By Hon. A. 
Norton. 

Southern Ooean— Bouvet Island. Saohse, 

Das Wiederaufflnden der Bonvei-Insel duroh die dentsche Tiefsee-Exf^dition. 
Von Kapt. W. Raohse. (TT. ErgUnim Vamoia ** Exptidition, 1898-99 (Chun) 10 
(1905) : 1-34.) Maps cuid IttuiiratioM, 

Southern Ocean— Islands. Beinisoh. 

Gesteine von der Bonvet-lnsel, von Kerguelen, 8t. Paul nnd Nen-Amsterdain. 
Von B. Beinisoh. ( W. Erqthniwe ** Valdieia *^‘Evpeditimi^ 1898-99 (Chun) 10 
(1908): 45-76.) llluitraUow. 

Southern Ooean— Islands. Schenck. 

Vergleiohonde Darstellung der Pflanzengeographio der snbantarktischon Inseln, 
inbesondere flbor Flora nnd Vegetation von Kerguelen. Von H. Bobenok. (W. 
ErgAiiUsM ** Valdivia ''-Expedition, 1898 99 (Chun) 8 (1905) : 1 Toil. 1-178.) Map 
ana JIludrationB, 

Southern Ooean— St. Paul and Hew Amsterdam. Sohenok. 

Ueber Flora nnd Vegetation von Rt. Paul nnd Nen- Amsterdam. Von H. Bobenok. 
(JV. Erg^nisse** Valdivia "-Expedition, 1898 99 (CAun) 8(1905): 1 Toil, 179-224.) 
iUuitratioM. 

PHYSICAL AHD BIOLOGICAL GEOGBAPHT. 

Oeomorphology. Z. (Hetsrherkunde 3 (1909) : 846-358. Worth. 

Fjorde, FJ'ardo nnd Fohrdcu. A'on Dr. Emil Worth. Section and lUuetratione, 
Geophysics. J. (ieology 17 (1909) : .344-350. ' Gilbert. 

The Convexity of Hilltops. By G. K. Gilbert. Diagram and lUuetratione, 

Glacial Epoch. H51ke. 

None Erklarung der Entslchung der irdischen Eiszeiton. Von Dr. Fr. Ntilke. 
(Bonder-Abdruok aus den Abb. d. Nat Vor. Bremen, Bd. xx , Heft 1.) Bremen, 
1909, Rize 9 x 5^, pp 28. 

Glacier Streams. Z. Glehcherlcunde 3 (1909): 271-285. Gogarten. 

Messnngim der Sohlammfiibrung von (^letsohorb&cben. Von E. Gogarten. 
Diagram* 

Xumatology. Quart, J. li. Met. 8, 86 (1909) : 149-lGl. Cornish. 

Wind-waves in Water, Rnnd, Snow, and Cloud. By Dr. Vaughan Cornish. 
Rluitratione. 

Lakes and Climate. Naiuno. Wocitejuchrift 8 (1909) : 385-.m HalbfaM. 

Tomporatnrmossnngen in tiefen Soon in ihrer Bezichung zur Klimatologio. Von 
Prof. Dr. Halbfass. Diagrams 

Meteorology. B.A. Imp 8e. St. Peterthourg (1909) : 745-7G4. Bykachef. 

Observations faites dans los differentes conches de I’atmosphbre durani le voyage 
de 8t. Potersbourg h Odessa ii bord du bateau Neptune de la Compagnie Bnsse 
de Navigation et Commerce depnis le 9 (22) mai jusqn’au 80 mai (12 join) 1908. 
Par M. M. Rykacev. Diagrams, [In Russian.] 

Meteorology. C.B.A. Sr. Paris 148 (1909) : 591-.194. Teioserene de Bort. 

Lois de distribution de la temperature aveo la hauteur aox diverses latitudes, et 
suivant les regimes mdteorologiqnes differents. Par L. Teissereno do Bert. 
Diagrams. 

Meteorblegy— Cloudiness. Met. Z. 86 (1909) : 49-54, 201-209. Steen. 

Einige Btudlen 8ber die Bewolkung I.-III. Von Aksel S. Steen. JHagramu. ^ 
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GBOOBAFHIOAL LFTBRATUBB OF THE MONTH. 

XetMology— Hiftorieal. 

MiMhsmr O, Studim (OUniKer) 89 (1907) : pp. 96. 

Die AnBohaaungen der Kindienvator fiber Meteorologie : eiu Beitrag %tu Go- 
Bobichte der Meteorologie. Von Immanuel Hoffinann, 

Meteorology— Hpper air. Gold and Harwood. 

The Preeent State of our Hnowledge of the Upper Atmoephero as obtained by the 
uso of Kites, Balloons, and Pilot Balloons. Bieport of tbo Oommittoe, consisttug of 
Messrs. H. Gold and W. A. Harwpod. (British Association, Section A. Winninee. 
1909.) [London, 1909.] Size 8^ X 5^, pp. 5d. Diagramt» 

Meteorology— Hpp^ air. Mat. Z. 96 (1909) : 941-258. Sohmaots. 

Die obere Inyersiou. Von A. Sohmauss. XHagram, 

Mctcorologx— Water-oiroulation. Quart. J,B. Met, S. 85 (1909) : 189 211. Latham. 
Percolation, Eyaporation, and Condensation. By Baldwin Latham. Diagrumt. 

Oceanography— Baltic. Abshagen. 

XL JheriaM Q. Cfes. Qreif%VMM^ 1907-08 (1909): 61-160. 

Das Phytoplankton des Groifswalder Boddens. Von Gustav Abshagen. Clwrt 
and Diagrams. 

Oceanography— Onrrents. Ann. Hydrographic 87 (1909) : 254-261 . Bohidts. 

Zur Frage der duroh den Wind erzougten Meoresstromungon. Von O. E. Sohiutz. 


ANTKBOPOOEOGBAPHT AND HIITOBZOAL GXOGBAFRT. 

Agriculture. Traintl and Exploration 9 (1900) : 139-148. Fairchild. 

A New Exploration of tho World. By David Fairchild. 

An account of agrioultuial exploration under the U.S. Department of Agriculture. 
Anthropogeography. B. American Q.B, 41 (1909): 537-566. Jefferson. 

lUie Anthropogeography of some Great Cities. A Study in Distribution of Popula- 
tion. By Mark Jefferson. Size 9} X 6, pp. 537-566. Plans. Also separate copg. 

Commsroial— Cables. Deutsohe Bundsohau Q. 89 (1009) : 34-35. Weberiik. 

Duh Kabelnetz dor Erdo und der uberseoische Nachrichteuverkohr im Jnhro 1909. 
Von Gottlieb W oborsik. Map. 

Commereial— Oil Palm. Kew B. (1909) : 161-184. 

Tho Economic Aspects of the Oil Palm. 

Commercial — Timber. B. Bureau American Bepublios 89 (1909) : 5.38-560. 

Tlic Hard Woods of the Amorioas— Quebracho. Illustrations. 

Commercial Geography. Dubois and Xergomard. 

Precis do gtfographie doonomique. Par Marcel Dubois et J.-6. Korgomard : avoc 
la oollaboration de Louis Laffltte. ddit. Paris : Masson et Cio., 1909. Size 
9 X 5t, pp. xvi. and 864. Pres&nted by M. Marcel Dubois. p 

Disease. Boyce. 

Mosquito or Man? The conquest of the tropical world. London; J. Murray, 
1909. Sizo 9x6, pp. xvi. and 268. Illustrations. Prioe 10s. 6d. net. Presented 
hy the Publisher. 

Economic Geography. Robinson. 

Euonomic Geography. An Attempt to state What it Is and What it is not. By 
Edward Van Dyke Robinson, sprinted from Publications of the American 
Economic Association^ yol. 10, No. 1, April, 1909.) Minnesota, 1909. Sizo 9x6, 
pp. 12. 


GBMBBAL. 

British Empire. Joss: 

The growth of the Empire : a handbook to the history of Greater Britain. By 
Arthur W. Jose* Revised edition. London : J. Murray, 1900. Size 8x5, 
pp. xvi. and 444. Maps. Pries 4s. 6d. Presented by the PMisher. 

Education. J,0. 8 (1909) : 1-9. Obamborlaln. 

Report of the Committee on Secondary Bchod Geography. By James F. 
niatnberlain. 
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SdvMtlnu X(f4ti 

Thfl tmbing of geogiaphy. By L. W. Lyde. Londou . Bltiokie & Son, 1909. 
8t)M 6) X 4|, pp, 120. Price la. net, Preeented by the Author, 

Oofoide XHisAt. VioOU. 

Three Toyeget of a naturalist ; being an aooount of many little-known islands in 
three oceans visited the Val/iaUa, B.y.s. By M. J. Niooll. Second edition. 
London : 'Witherby & Co., 1909. Bise 9x6, pp. xxn. and 246. Sketeh^pt and 
IttuetraHone, Prioe 7a. Gd. net, Preeented by the PMiehere, 

The first edition was reviewed in vol. 22, p. 81. 

Flaoc-names. B.8, Khidividle O, 7 (1909) : 185-195. Balantc. 

Quolques observations sur la deformation de la transcription dee noma gcographiques 
du monde musulman. Par Abraham Qalantc. 


NEW MAPS. 

Bj B. A. BBBYISS, Map Curator, R.Cl.B. 

XUBOPS. 

Austria. Xober, Freytag, and Bcmdt. 

Bcbulwandkario dos llorzogtums Sohlosion Bearboiiet von Budolf Eober. Scale 
1 : 100,000 or 1 inch to TG stat mile. 4 sheets. Vienna: O. Froytaa A Bemdt. 
1909. iVtca, tiioufitod oh roUere, 30kr. 

Sohulwandkarte des imlitischon Bezirkes Horn. Soalo 1 : 40,000 or 1*6 inch to 
1 stat. mile. 4 shoets Vienna : G. Freytag Ar Berndt, 1909. Price, mounted on 
f oUeri, SGlcr. 

Kurte der politischon Bi‘zirko Molk und Si'hoibbs. Scale 1 : 200,000 or 1 inch 
to 8*2 stat. miles Karto dor Bezirko Wionor-Noustadi und Neunkirchen. Scale 
1 : 150,000 or 1 inch to 2 4 stat miles. Vienna: G. Freytag & Berndt, [19091. 
Price 80 Ifeller mo/i. Preei lUed by (he PMi$her, 

These are all school maps showing relief by hill-shading and contours, combined 
with colour tinting on what has been called the stercosoopic or prismatic prinoiplo, 
the tints ranging from red und reddish-brown for the highest lands to bluish-giMns 
for the lowlands, as <lescribcd in the Gtographiral Journal for June, 1907. The effect, 
specially in the case of the smalh^r scale inapn, is decidedly good, and the relief is shown 
at a glanw in a graphic manner The small map of the Melk and Soheibbs districts 
is certainly an excellent cxami>lo of this method of showing rolief. In the ooso of the 
larger scale wall maps the gn on is h«irdly satisfactory, and the change between this 
and the browns is too abrupt. 

Austria. Freytag and Bzagger. 

S* ^®yhig’8 Schi-Routonkarto der Niederostorreiohisoh-Steirischon Kalkalpen. 
^Mtet yon Hans Graggcr. Scale 1:100,000 or 1 inch to 1*6 stat. mile. 

G. Freytims Schi-Uoutonkarte des Oberen-Bnnstalos und dor Bottonmanner 
M ®oarb.*itot von Hans Gragger. Scale 1 : 100,000 or 1 inch to 1*6 stat. 

XinimZr*' *’“**'• »» 

AwtrU. Bottauff. 

UeMbeitet Ton J. a. BoOumg. Scale 
1 : l,d(W,^) « 1 inch to 28 e atat. miles. Vienna : G. Froytag & Berndt, [18091. 
PrsMntod 6, Ua PMiriur. ^ l j 

Ansttia.Hnngary. 

IJwf. A. li. Hicknwnu’a GoograuhiMh-Statistisober Taaoben-Atlas Ton dirteneiob- 
. Wbeitote Anflage. Vienna and Leipnig: G. 

Freytag * Borndt, [1910]. Pre,mt$diiithe PMiOur. 

* »P*1r*^**^ ~!®" » ■'“*11 po^t atlas, stmilar in fstm and style of pnduotion 

to tbe UniverMl-laMlim Atlns by the same author. Apart fcom the maps of Ansttb^ 
Hnngsry, wbiob tm Ihoir Soidi' are good and dear, a Tast amount of atatisUsal inferma* 
tion oonneoted with tbe empire m gfTea by gnpbio diagrams and in tabnlar form. 

Anstrin-Bnagary. freytag 

G.Freytog’aVurkabtBfcartovoudsterroiob-UngamiiiitdenBalkaiiltudem. Seale ' 
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1 : 1^000 or 1 iooh to 28*6 itet. milei, Vieniia and Leipiia : Q. Frev tas & 
Bemdt, 1910. FHm 2A0kr. PtmnUd bp (be PMUIm. ^ ^ ' * 


Belgium* XNMPmtef. 

Atlae dfii Villes de la Belgique an XVP Sibole. Gent Plane du Geographe 
Jaoquee de Deventer exdoutde ear lee ordrea de OharIee>Qaint ot de PhlllppeTL 
repioduite ep faoeimild dhtomographique par I’lnetitut Naoional de G^oSmhie 
b Bnizelles. Publication oommenode par Oh. Buelene et oontinude la 
dirootion de Em. Ouverleaux et J. van den Ghenyn. aj. 17* Limieon. Bruaaels : 
M. Weifleenbruoh ; Falk File, 1909.* 

A continuation of the atlas noticed in the GwmroxikU^ai ^founal for August last* 
This part contains plans of Casael, DunkerquCi Halluk-Moailii and Vealoo. 


Belgium. Xiaistire dee Ciemiue de For, f estes et MegrapBes. 

Carte OfBdelle des Ohemins de For de la Belgbne an 81 Ddbembre 1808. Scale 
1 : 400,000 or 1 inch to 5*4 etat. miles, mraieels : Inilitut Oariompfaique 

Militaire, 1909. Pmenied bp the Military CaHograpkkat ImtihUe, Bnmeh. 

Britiah Islos^BubllB. lartlibIssMw. 

Plan of Dublin. Scale 1 : 19,500 or 3*2 inches to 1 stat. mile. EdiailVagli . John 
Bartholomew ft Co., 1910. Price le. aei, mounted on diolh. Presented by the 
Pu^iehere, 


British Isles»^Xnglaad. Feiforl* 

C'ontour relief models of the country north and eouth of London. Prepared from 
the Ordnance Surrey by G. B. 0. Foigerl. Horizontal scale 1 : 126,720 or 1 inch 
to 2 stat. miles ; rertical scale 1 : 21,120 or 8 in^es to 1 stat. mile. London : 
Sifton ft Praed, 1909. Price £2 5s. each» 

These two are the first to bo published of whut promises to be a most nsoful set 
of relief maps of rarious dutricts of England. They consist of sheets of the new 
orographioally coloured Ordnance Survey maps on the scale of 2 miles to 1 inch, 
mounted upon carefully executed relief models, of whioh the rertioal scale is exaggerated 
bix times. This oxaggeration is perhaps too great, and the result would have been 
more satisfactory if it had been onlv about half uis amount ; but bearing this differenoe 
ui scale in mind, a good idea of the relief of the Tendon basin from the Ghilterns to 
1)0} ond the Korth Downs is conveyed bv the models The orographioal colouring adds 
cousidorably to their suooess and graphio effect, and on tbe whole the publishers may 
be congratulated on their attempt The mounting of the maps on the models has 
boen a most difiloult matter, and it is not surpriniig that somewhat unsightly joins 
111 tlie paper are oooasionally noticeable ; but with more experience improvements will 
doubtless be made in this respeot. It is understood that other relief maps of the kind 
«no ill hand, ono of which is the distriot to the south of the area now covered, whioh 
will include the South Downs and extend to the south coast. 

British Isles— Xagland and Wales. Ordnanoe Survey. 

Sheets publishi^ hj the Director-General of the Ordnanoe Survey, Southampton, 
from January 1 to 81, 1910. 

l-inhh-Cthizd edition):— 

Engraved in outline, 181. Price Is. 

6-inbh— Oonnty l^ps 

Cheshire, 2 dieets. Eampshire. 4 sheets. Sent, 15 shoots. Laneashlzs, 1 sheet. 
SniBox, 1 sheet. Terkshire, 8 sheefs. Pries Is. eoeb. 

86-iaeh— County Maps ; — 

Cheshire, 25 ebeete. Hhmpehire, 19 eheete. Laneaihiif , 8 eheete. Buiiex, 50 
sheets. Yorkdiixe, 86 shoi^. Prtes 8s. eoeb. 

(^. Btiutford^ London Agent,) 

Britidi Islet— London. Bartholomew. 

Bartholomew’s contoured map of the Euvirone of London. Seale 1 : 68,860 or 
1 inch to 1 stat mile. New edition. Edinburgh : John Bartholomew ft Oa, 1910. 
Price 2s., mounted on dot A Premied by the PMiehw, 

British Islet— Thamee Baiin. Johnston. 

The Basin of the Thames. Seale 1 : 190,080 or 1 inch to 8 stat. miles. 2 sheets. 
Edinburgh and London: W. ft A. K. Johnston, 1910. PrUsCy in ibests, 9s. 

otographioolly tinted loboat w*U>iiwp of tito taalB of tbe Thentei in WTen 
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of redduh'browu, inoreaaiag in deniity with the altitude. The names of 
ralleyii langei, rivers, and other physical features are ^ven in aecordanoe with the- 
reoent anrangement, as shown on the map publiriied in the Oeographidol Jowndl 
toK December, 1004. These are the only names, those of the principal towns beiiig 
merely indicated by the initial letter, so uiat the map is not in the least overcrowded. 
Bailway lines and ancient roads are shown in red, end the controlling influence of 
the physical features upon, the direction these follow is clearly brought out. There is 
muon to commend the map for educational parposes, although there may be room for 
improvement in tiie tints used fSor showing the relief. At present there is hardly 
Suffleiont difference between several of them to givo an altogether satisfactory effect. 
An edition of the map can be obtained without namds. 

Bnrope. 

Befestigungen der 5etorreiohisoh-ltalianisohen Grenzo. Beale 1 : 450,000 or 1 iueh 
to 7*1 stat. miles. Petermanna MiUeilungent Jahrgang 1910, Tafol 20. Gotha: 
Justus Perthes, 1910. Presented bg the PMUher. 

Europe. Alt. 

Geographiiohe Verteilung der Gewitter-H&ufigkeit in Kontinental- und Nord- 
europa. Von Dr. E. Alt« Scale 1 : 20,000,000 or 1 iueh to 815-0 stat. miles. Peter- 
manns MittHlungen^ Jahrgang 1910, Tafd 1. Gotha : Justus Perthes. 1910. Pre- 
sented by the PMiaher, 

Pranoe. Serviee fl^ograpbique de I’Amte, Paris. 

Oarte de France. Scale 1 : 50,000 or 1-8 inch to 1 stat. mile. Sheets ; xzvi.-11, 
Soissons: xxzvii. 42, Menton. Paris: Service Gdographiqno de TArmde, 1909. 
Price 1.60 /r. each sheet. 

Bussia. Kawkaski. 

Die Befestigungen in Uussisoh-Polen. [Von F. Kawkaski.] Scale 1 : 1,500,000 or 
1 inch tu 28-6 stat. miles. Pflermanm Mitteilwigni, Jahrgang 1910, Tafol 12. 
Gotha: Justus Perihes, 1910. Preaanied by the Publisher. 


ASIA. 

Armenia. Oswald. 

Toktonisohe Uebursiobtskarte Armenieus. Yen Dr. Folix Oswald. Scale 
1 : 2,840,000 or 1 inch to 80*9 stat. miles. Petermanna Mitteilungen, Jahrgang ' 
1910, Tttful 2. Gotha : Justus I’orihes, 1910. PrenenUd by the PubtUiier, 

Based on the Dr. Oswald’s geologioal map noticed in the Geographical /ourml for 
December, 1907. 

Central Asia. Prini. 

UeberBicht der Ueisewege von Dr. Gyula Priuz in Mittelusien 1909. Scale 
1 : 2,500,000 or 1 inch to :i9-4 stat. miles. Petermanna Mitteilungen^ Jahrgang 1910, 
Tafel 18 . Gotha : Justus Perthes, 1910. Preaented by the Publisher , 

Jnva. Topographical Bureau, Batavia. 

Topographischo Kaart van Java on Madoera. Scale 1 : 100,000 or 1 inch to 1*G 
staV mile. Hheets : ii., iii., iv. and viii., vi., vii., z. Besideutic Baigoemaa ; xi., xii., 
xiv.,xv., Besidentrien Bonjoemas en Kedoe; xvi. Besidentie Kedoe; xvii. Besi- 
dentio Semaraiig. Batavia : Topographical Bureau, 1901-09. 

These are the lira! published sheets of the new Government survey of Java and 
Madura which has been in progress for some years. Aocording to a general map 
issued as an index, when oomplote there will be altogether about one hundred and fifty 
sheets, raoh measuring 19 inches by 15 inches. They are must creditably produced 
and printed in colours. Heights are shown by brown contours and figures, roads 
in red, vegetation and plantations green, and water blue. Aooording to a note on the 
index map, the survov has been plotted on two different projeotions, the western half 
being on Bonne’s, and the oasteru on a form of polyhedral projeotiou. 

Sumatra. Topographioal Bureau, Batavia. 

Ovorziohtskaart van het eiland Sumatra. Seale 1 : 2,000,000 or 1 indb to 8i*5'stat. 
miles. Batavia: Topographioal Bureau, 1908. 

AIBIOA. 

AAdoa. Barthdemtir. 

Central and South Africa. By J, G. Bartholomew, V.B.O.S. Scale 1 : 5,000,000 or 
1 inch to 78*9 stat. miles. Edinbuigh : John Bartholomew A Co., 1910. Prtes 8t., 
mcttiifed on cloth. Preaented by the Pvhliaiier. 

On the present edition of this well-known and useful general map the boundaries 
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and i^wayi haTS been oarreoted to date. It ie diffloolt to -i,- >,{•1 

** ffuULw^L*® **“i 52**““ ^ ** certainly wotddbe an 
fldviftntage if it ocmla be completed on another edition. 

Britidi Seat Afrion. Qeogmphleil Beotleni Qeneral Staff 

Brltidi Eeet Afrioa, TTiudii Gidxn Platean. Scale 1 : 62,500 or l Olt ineh to 1 atat 
Si®- f ^ 5-, London : Geompbioal Seotion, General Staff, War 

Office, 1909. Priee li. 6d. each ihad. FreteuM hy ihe IHfteUir of Militarv 
Operaiioni. 

^STPt- tnmj Bepartsmnt, Cairo. 

Topographical map of Egypt Scale 1 : 50,000 or 1*8 inch to 1 slat. mile. Sheets : 
N.w. V-L, Kafr el Zurat; Kafr el Sheikh; VH.-L, Shalma; VIII.-I., 

Lake Boiollos east; VlII.-II., Lake Bovolloe west; VIIL-Ilt, Bosetta; s-e. 
XXVIU.-IX., Korn Omboeast; XXXI.-Vm., Dabod; XXXU.-Vni., D^mll; 
XXX1II.-T1I1., K ala bsha . Oairo: Snnrey Department, 1909. Prmntod by the 
Pireetor-Ooneral, JSurtey DepartmmU, Cairo. 

German Senth-West Africa. Qnelie. 

Diamant-Fondstellen in Dentsbh-Sftdwestafrika naoh dam gegenwarUgon Btande 
der Kenntnis. [Von Dr. O. Qnelie.] Scale 1 : 1,500,000 or 1 inch to 28*6 atat. 
miles. Diamant-Bergbaufelder bei LOderitzbocht nnd Pomona. Scale 1 ; 500,000 
or 1 inch to 7*8 atat. miles. PeUrmanns MiiMlunoen, Jahrgang 1910, Tafel 5. 
(^oUia: Joitiu Perthes, lOlO^ J\eHnied by the Pmii»r. 

Ivory Coast. Xennier; 

Carte de la OOte d'Ivoire. Dressde par A. Meunier. Scale 1 : 500,000 or 1 inch to 
7*8 atat. miles. Sheets : H, Sdqu^la ; 4, Kouadiokofl; 5, Saaaandra; 6, Bingerville. 
Paris : Ministbre dee Ooloniea, Service Gdographiqne et des Missions, 1905. 


Northern Higeria. Geographical Section, General Staff. 

Northern Nigeria. Scale 1 .* 2,000,000 or 1 inch to 81*5 stat. miles. London : Geo- 
mphical S^tion, General Staff, War Office, 1909. Price Ss. PreeeiUed by the 
Director of Military Operaiiont. 

This map can be obtained in two styles, with and without orographical tinting. 


Sahara-Sndan. Xarqnardsen. 

Das Saharisch-Sudanische abflnsslose Gebiet von H. Marqnardsen. Scale 
J : 6,000,000 or 1 inch to 94*7 stat. miles. Petermaune MiUdlunyent Jahrgang 1910, 
'rafel 4. Gotha : Justus Perthes, 1910. Presented by the Pwblisher. 

This map extends in latitude from 4° to 6° N., and in longitude from 6"' to 24° E. 
It thus includes the Lake Ohad and Shari basiu, together with the Tibesti mountains, 
Pezzan, Wadai, and the greater part of Northern Nigeria. Belief is indicated by 
orographical tinting in eleven shades of colour; but oemsiderihg bow little is known 
<if many parts of this vast region, this is a bold attempt, and can only serve to give 
t very approximate idea of relative altitude. The map accompanies the paper by 
Dr. H. Marquardsen in the January number of Petermanne Qeograph. MiUeilungm for 
t)ie present year. 

Sudan Xhhuq. 

Uebersioht von Dr. K. Kumms Dnohquerung von Afrika duroh den Sudan. Scale 
1 . 7,500,000 or 1 inch to 118*8 stat. miles. PetermanM MitteUungen, Jahrgang 
1910, Tafel 17. Gotha : Justus Perthes, 1910. Presented by the Pvilieher. 

T^tmis. Service GScgraphique de PAmte, Paris. 

Carte de la Tnnisie. Scale 1 : 100,000 or 1 inch to 1*6 stai mile. Sheet oviii. 
Foum Tataonine. Paris : Service Gdographiqne de PArmde, [1909]. Price 1.20/r. 
each Aeet, 


AXmOA. 

Canada— Baskatdiewaa. Bqpt. of fnldie Works, Saskatobewmn. 

lllap of the southern part of the Province of Saskatohewan. Scale 1 : 638,600 
or 1 inch to 10 ctat miles. Oorreoted to October 1, 1900. 2 sheets. Begina : 
Department of Public Worka, 1909. Preeented by the Chmmiuioner of PMie 
ivorkf, Begina^ Baekatehewan, 

Patagonia. Srtiger. 

pas Andinc Gebiet Patagoniens zwiadhen 40^ und 44^ S. Naoh den Arbeiten 
der ohilenisohen und argentiniaohen Grenskommiasioueii und eigeoen Aufnahmen 
entworfen und geaeidhnet von Prof. Dr, Paul KrSger. Seale 1 : 500,000 or 1 inch 
No. in. — M abch, 1910.] 2 B 
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to 7'8 iflat. milet. . Petemanns MUMlungm, Ergansungaheft 104. Qotha : Juitoa 
* PaHtei* 1810. PmenM by Ute Pvblisker. 

lara and Bolivia. 

Eiidgiltigo LinieofUhrung der Deaen Grenae iwifoben Pom and Bolivien. Soalo 
1 : 2^.000 or 1 inoh to 81*5 stat. miles. Petermaniu MUt§Uungen, Jahrgaiig 
1910, Tiifel 18. Gotha : Justus Perthes, 1910. Preiewted by the PMUher. 

Bora and Scuador. Ilofsia. 

Uebersioht von Mllhelm Bievers* BeiHen in Peru und Ecuador 1909. Soalo 
1 : 7,500,000 or 1 inoh to 118*4 stat. miles. Petermanw Mitteilungen, Jahrgang 
1910, Tafel 6. Gotha : Justus Perthes, 1910 PrewnUd by the PuMieher, 

AEBTBALA81A 

Australasia. Bobinsoa. 

**The Lady Nortbcote" Atlas of Australasia. By H. E. 0. Kobinsou. With 
an historical introduction on the discovery and exploration of Australia by 
Oharles K. Long, m.a. Geological notes by Leo. A. Cotton, b.a., b.sc., and an 
alphabetical index to places on the maps. Sydney : H. E. 0. Bobinson, 1908. 

An atlas of eighteen plates of maps and plans, specially prepared for use in 
Australian schools and ^lieges and commercial establishments, under the auspices 
and support of Lady Nortbootp. In addition to the general n^ips of the continent 
and spedal maps of its various states, Tasmania, and New Zealand, there are maps 
of the world snowing British possessions and spheres of influence, the prinoipu 
Australian trade rontes, meteormogioaL orographioal, und geological maps, and ten 
historical diagrams, showing the division of Australia from 1787 to 1908. An 
interesting feature is* the short and ooncise chapter on the discovery and exploration 
of Australia by 0. R. Tjong, m.a. As specimens of cartomphy the maps are poor 
productions, but as a whole the atlas contains a considerable amount of useful 
luformatlun brought together by Australians from an Australian standpoint. 

Hew Oninca. Hamel and Beiber. 

Las Torioelli'Gerbirge (Kaiser Wilhelm* Land) und das ihm vorgelagerte Hiigelland. 
Terrainanfiiahmon von 1*. Const. \ d. Hemol, Geolog. Auibahmen von P. Josef 
Beiber, 1907. Beale 1 : 200,000 or 1 inoh to 3*2 stat. miles. Petemanne Mittetl- 
nfitjen^ Jahrgang 1910, Tufel 16. Gotha . Justus Perthes, 1910. Preeenied by the 
PublUher 

Kew lonth Wales. • Bobinson. 

Map of New Bonth Wales showing Bhires and Municipalities. By H. E. G. Robin- 
son. 2 sheets, Beale 1 : 1,013,760 or I inoh to 16 stat. miles. Sydney : H. K. C. 
Bobinson, [1909]. 

A bold but somewhat roughly oxcouted map, in two sheets, measuring 38 x 54 
inches, sliowing shires and municipalities in red. A small inset map of Now Bonth 
Wales is given in the south-eaBt corn(*r, through which a vertical section along each 
dogre(‘ parallel of latitude is drawn. The purpose of these seotions is doubtless 
to give HU idea of the general relief of the country, but for this purpose an 
orographioally tinted map ould perhaps have served better. 


World. 


VERBAL. 


l*rof. A. L. Uiekmanirs Geographisch-Btatistisoben Universal-Taschon- Atlas. 
Vienna and Leipzig : G. Freytag & Bemdt, 1910. Preeented by the PMUher. 
This is praetioally a reprint of the edition published last year. 


World. Jhhnston. 

The Vforld-Wido Atlas of Modem Geography. Politioal and Pbysioal, containing 
one hnndmd and twenty-eight plates and complete index, with an Introduotion by 
J. Boott KoItie,LL.l>.,eto. beveiith edition (revised). Edinburgh and London : W. 

A A. K. Johnston, Ltd., 1910. Price la, tid. Preaewted by the FMiaher. 

A new edition of this woll-hnowu atlas. Although nsefnl for general reference and 
handy in siie, the maps ore somewhat rough prodnotions, and many of them not over- 
olear. 


World. WbKyut- 

Henerici Kiepert Formae Orbis Antiqni. 86 Korten mit kritiidhem Text nnd 
Qnollenangabe za jeder Karte. No. viii. Asia Minor toperatorisTraiani tempore. 



Ninr lura, 

sa’siaifciLS^ »*“• 

An important dieet of tbia ralnablo atiaa, abowiaff Alia Minor at ib* time of 
the Empem Tn^ The map baa been prepared from the biet atailable aomeea, and 
indioatea dearlp the leading pnpaleal features, as well as the poUtkal dirialenfi, eltiee, 
and towns, reoSi, and other interesting infbrmatkn oOnneoted will the petted dealt 
with. It ii acoompanied bv twenty pages of text giving a very oompbMe geoMphioal 
aoooont of the xemn and its then existing provinoea, together with a Am liM of the 
authoiitiee ocmmlted. 

WorUL Betiumg. 

Oeographiaoher Yolkasohnl-Atlas fir vier-bia aaehahteaeige Volkaaohnlen-Anagabo 
far Nieder-ikterreloh mit Biganatiag fhr Wian. Baarbeitet von Job. Georg 
Kothang. Vienna : G. Ffeyiag A Berndt, ISNMP. PHee 1.50 hr. 


mum. 


Adadialty Oharto. Hydrogiaphfo Bspartmenti Admiralty. 

Oharta and Plana published by the HydrogiiiBhio Oepastmont, Admiralty, during 
'Deoember, i009. Pfoteated by ikt Bydrogriiphfr^ AdmtVaB|f. 

Vair Charts— -Ko. 8789, Scotland, west ooaat : Upper part of Tiooh Lung and Looh 
Qoil, 2f. 975, UniM States, Oulf of Mexioo* Approaches to Sabine pass, Ba. 
8752, Red Sea Gulf of Sues : Gimsah and Eabroit aneboragos and approaohes, 
2«. 3730, Plana on the aouth oaast of Oyloii ; Woligama bay, Hambantota, 2a. 
Hew Plans and Plans added— ‘No. 3618, Yanoouvor island. Moresby passage to 
Gahriola pass : Plan added : Boat harbour, 3a. 1962, China, aonth coast. lUng 
Kong to the Brothers: New Plan: Tai Sami, 4a. 2659, Solomon islands. Plan 
nddA * Mboli harbonr, In. 6d. 1730, Samoa or Navigator islands. Plans added; 
Asaua harbour, Satnpaitea road, Yatia anchorage, 3m. 

AUantie, BerBi. U.8. Sydragraphie Oftee. 

Pilot chart of the North Atlantio Ocean, January, 1910. Washington; U.8. 
Hydrographic QfUoe, 1910. Prermted bp (k$ VM, Hydrographic Office, 


Atlantio, Berth. V.8. Weathmr loxean. 

Meteorologioal chart of the North Atlantio Ocean, March, 1910. Waahington : 
Department of Agrioulture, U.S. Weather Bueau, 1910. Premted bp the U.8 
Weather Bvreav, 


AUantie, Berth, and BMitemaeaa. Meteorologioal Cfflee . 

Monthly meteorolqgioal charts of the North Atlantio and Meditenaneao, Febraaiy, 
1910, Lonto: ifiteortdogioal OIBoe, 1910. Price 6d. eaob. Preemiied by the 
MBtemtogieal Qffiee. 


Atlantic, South. 9.8. Weather Bureau. 

Meteorological chart of the South Atlantio Ocean, Season— Blaroh, April, May, 
1910. Washington; Department of Agriculture, U.S. Weather Bureau, 1910. 
Preaanfed by the U.ti, Weather Bureau, 


ladian Ocean and Bed Sea. Meteonddgloal Ofltoe. 

Monthly meteorologioal oharto of the Indian Ooean north of 15^ 8. lai and Bed 
Sea, February, 1910. London: Meteorological Offloe, 1910. Price fid, each, PrecmUed 
by the Meteandogical Office. 

Pnoiflo, Berth. 9.8. Hydrographio Moo. 

Pilot chart of the North Padflo Ocean, February, 1910. Waahtngton ; U.S. 
Hydrographio Offloe, 1910. PrceemUd by the UJS, Sydrcgraphife Office. 

Feoilie, Berth. 9.9. Weather Bueau, 

Meteorologioal dhart of the North Padflo Ooean, Maroh, 1910 l Washington: 
Department of Agriooltuie, U.8. Weather Bureau, 1910. PreeanM bp the V,8, 
WeaBterSufcw. 


Faoiflo, South. 9 J. Weather Buesu. 

Metemlogioal diart of the Sooth Padflo Ocean, Season— March, April, May, 1910, 
Waahiu[ton : Department of Agrioultoro, U.B. Weather Bateau, 1910. Prassnfad 
hike Weather ^imu. 



9BW XAP8. 


nosoesAPHi. 


NfaMi^4iro iMpMdttotioiM fiom photographs takaa on the Bi^o^^WpAma 
EtpeolllMi hf 1906 to the Knn Knn, Kashmir. PrsmaM IV. fT. K VTorhSMiii 
ant Mt$. Fawny Buttock Workman. 

The eKpeditkm during which these photographs were taken was deseribed in the 
QtoyraMoal Journal for J^uary, 1908. They sie reprodnotiotts of photographs Hhisih 
appear in Dr. Workman’s book on the journey, bound in a separate album. 

(I') On a pnjeoting rook buttress of Pinnaole peak, at altitude of 28,000 feet; 
(2 and 8) Camp at Bcmemarg ; (Q At the porter’s camp-fire; (5) On the march, Sind 
valley; (6) Women-samindan, Ladf^; (7) First view of Nun Knn from the Bum 
valley ; (8) Waidiiug day in camp at Sum ; (9) Highest Nun Kun peak ; (10) Mate and 
Sum coolies at base camp on Bhafht glacier; (!!> Lama lambardar and women of Tael 
Tonsas ; (12) Fcording Bum river : (18)8hafat nala and lower 8 miles of Bhafat glacier ; 
(14) Large morallie-cofered hillock forced up by pressure at the junction of West faranoh 
with Bhafrt glacier ; aS) Pinnacle peak, 28,800 feet ; (16) Part of base camp, 15,100 
feet, Bhafat Racier; (17) Interior of tent at base camp, Bha&t glacier; (18) Z1 from 
Bhafat giaoier; (]9)Ice-fallbianobof Bhafat glacier and peaks at its head ; (20) Pano- 
rama east from snmmit of D41 ; (21) Ice-fall on loe-fail branch of Bhafat giaoier ; 
(22) Climbing a sdiac on loe-fall glacier; (23) Nieve penitents, wind-conditioned 
viimty. on Bhafat glacier ; (24) Highest Nun Kun peak, and White Needle peak ; (25) 
Camp Mieve Penitents, 17,657 feet : (26) First view of White Needle camp, IMOO feet ; 
(27) Telei^otogiaph of the White Needle ; (28) White Needle camp, looking east ; (29) 
White Needle camp ‘at basc^ of ice-wall; (80) Camp Italia, 20,682 feet, on Nun Kun 
plateau ; (81) Camp Italia, looking south-west ; (32) A slant which would have to be 
climbed in ascending highest Nun Kun peak from plateau ; (88) Highest Nun Kun 
peak; (84) Ascending a sharp snow-slant; (85) Camp America, 21,800 feet, at heed 
of Nun Knn plateau ; C86) At the base of a broken ice-wall ; (87) A prejeotion on 
Pinnacle peak, ahowing gradients; (88) Peak Mer, 28,264 feet; f89) Panorama cast 
from aummit of Mount Nieve Peniteute ; (40) View from summit of Pinnaole peak ; 
(41) Pinnacle peak, southern face ; (42) Breakfast at camp Italia ; (48) Upper 8 miles 
of Bhafat glader; (44) A nieve penitente pinnacle; (45) Nun, or 6w, w,449 feet;^ 
(46) Termination of Ganri glacier in ioe-preoipioe at Sura river ; (47) High lateral 
moraine of Ganri giaoier ; (48) Crevaased and broken upper part of na^bad c^ier ; 
(49) North-weat nala, as seen from spur of Z1 ; (50) Stone oalrn marking sita of base 
camp; (51) View of Zaskar peaks ; (52) Tongue of Fariabad giaoier ; (53) Tongne of 
Z1 glaoW . (54) View oast down North-West nala from giaoier at its he^ ; (55) On 
Nortli-West ool, 17,897 feet; (56) Barmal La; (57) Barmal camp on Barmal La; (58) 
Psnozama of reservoir of Shafat glacier; (59) Barmal giaoier; (60) Ifonnt Nieve 
PCnitenis from Bentik La, (61) Fart of dangerous ioe-wafi that has to be dUmbed on 
aaoent of Mount Nieve Fenitcnte ; (62) On summit of Mount Nieve Penitente, 19,080 
feet ; (68) Bird’s-eye view of North-West nala ; (64) D41, 20,571 feet ; (65) On summit 
of shaip rook-apex of D41 , (66) View west down Barmal giaoier ; (67) View south 
from shoulder of Peak No. 10 on Bbot Kol giaoier; (68) Final deaoent from the 
Barmal La to the Barmal glacier; (69) The Sentik La from Bentik giaoier ; (70) Tele- 
photomph of D41 ; (7^ Sunlight and shadow at noonday: (72) Patches of nMg 
(78) AVrd ridges; (74) Flat-topped nieve pinnaole; (75) Avalmbe bed on Hiq[iar 
giaoier; (76) Panorama of soutb-woatern half of Nun Nun plateau: (77) Nieve 
penitente on bed of snow avalandhe ; (78) Serrated avalandbe penitente ; (79) View at 
Bouroes of Hispar glacier at 17,000 feet; (80) Nieve penitente, subsideiloe vSffiefy; 
(61) Wind-oonditioned nieve penitente : <82) Thin dobru; (83) Glacier table on lower 


portion of Biafo giaoier; (84) ^ 

(86) Glacier-table nieve pyramids; (87 and ^88) Thidf 'detritus, mn^-ooveied Bieva 
Muitonte; (89) Mud-oovered nieve pyramid; (M) Band-covered penitente pyramid; 
(91) Liiottstrine or oompoeite nieve penitente; (92) Sdrao penitent^ both l^ge and 
•mall. 

M3.— It would greatly add to thm value of the ooUeotlim of Photo- 
grephe Whloh has boon eatabllalied i& Idle lUp Beom^ If eU the 
of theBooiety whohave taken photographa duzixgt thair tmvelai would 
fbrwaid ooplee of them to the Map Onratov, by whom they wUi ha 
aoknofwledgod. Should the donor ham puUhaeod the photoi^)^hab ^ 

wm bo iieefbl fim reteenoe If the iietne of the phot^^ 
feddraoe eve given. 
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GRISONS, SWITZERI^AND. 

6000 feet above Sea-level. Splendid Winter Resort Recommend^ by the 
greatest Medical Authorities. 

HOTEL SEEHOF. FIRST-CLASS HOTEL. 

Finest situation in Arosa on the Lake. Specially adapted for English visitors during the winter 
season Electno light and central heating throughout. New drawing-ruom and billiard-room with 
English and French billiards. 

CURLINQ RINK IN FRONT OF THE HOTEL. SKI-INa 6KATINQ. AND TOBOQQANINa 
I PENS1029. PRICE, 8-14 FKS 

Fur Piorpcdw and aU particulars applff to the propiietor— 

TeUgraphlc Addrsos:— **SBBHor, Abusa '* P. WIBLAND* 


BALE. "HOTEL, VICTORIA.” 

(Quite near Central Railway Btatimi,') 

Firsi-closs Family House of old reputation. Lately quite renewed. Fine Large Hall, New 8alon» 
and Convursation Booms. Restaurant. Electric light and central heating in whole hoose. 
NEW BATHS. LIFT. GOOD CUISINE. MODERATE CHARGES. 

Managed by the Proprietor— Paul Otto. 
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THOUGH 

Dreadnonght” Fireproof Doors 

otmt no more then Wood J)oan and are of ordinary appeenmoe, ihiidmofii, and weight, 
they haTe been able to withitand a temperatnze of 2000 degreee fivr 2} boitn. Ko hbged 
door of enoh a eiae has withstood 

ALF AS GREAT AN OFFICIAL FIRE TEST AS THIS. 
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Jonraeji in Knrdlttafi* By Capioia BnraaAii Dxosooir (vitb 6 PlatOA #iiA Hap) . 857 

The Saad-Dunoo of the Libjaa Deoert By H. J. LxiiviiLLtv BiADmit, BOJ., t.b oa, 

ABSoo. iKOT. VJi., formerly of the Geologloal Sarroy of Bgjpl (with 4 FlotOp, Sketch- 

map, aod DiagramB) 879 

Probleiim in Ejeplofatioa--Centiml Aafau By Ellbwobtk HunTnraroN . • . . 895 

The Present Trend of Geography in tiie United States. By B. H. WarrsaoK, TTniverOHy 

of Wlsoonsin, Madison . . 

Egyptian Irrigation. By Colonel Sir Colin 0. Soott MoNOnianr, s.o.m.o., k o.b.i. . 425 

New Light on Verrassano’s Voyage of 1584 428 

A Contribution to Geographical Bibliography. By F. 8. A 480 
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Obituary—Oolonel Olatjdb Bsionibb Oondeb, b.b , ll.d 456 

Correspondence.— The Altitude of Mount Huatoann. By Fanny Bullook Wobbvan. 
Misopotamian Trade— Noah's Flood— The Garden of Eden. By Sir William Willoookb, 

K c.H 0 , and H. Rahsam 488 
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All SnbaoriptionB are payabla in advapoe, on the lot of Janna^ in eaflh year. ^ 
mie prifilegeB of a FeUow inolnde admiaBion (with one Frmd) to au 
KaetiinfB of the Sooieiy, and the nse of the Idbrm and Map-room. Eaoh Fallow la 
enttflad to leoaive a copy of all the Sodeiy^s Foriodioal PnUioations. 


Oopiea of the Year Book, Hegnlattona, and CandSdataaP 

appUoalloa at the floolety^ O«oa^ 1, Eawile Bow, 
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KOHINOOR 

PhNCILS 




TO Nov aotti JM 

Kob I Koor 

«ld BlMSi JounMy Mm 
22 ofSSm wen to 

tlM Pole Ae • 
that wen teke» to^ iwto 

■at. (js. "safii.sr 
'Kl-->-5SS3?l’?Si*v 

. XoklllOOC fSM;! *15 

44 Mch !• W pec ^ 

Sttokmen e»en™f»»»e ^ 
looM free from ^ 
hSedthuth la 

lue Londto 

Vienne Mlto IWeito 
Bniitoli New York.) 




Momm !/• IM 

TlUVELAil 
EXPUNWnQIl. 

(Edited Isy BotVAfli Bmnm-BAU..) 

APRIL, iQia 

Sarawak t The White Raja's Kiagdem. 

Hibbt di Wihst, vmi. 

Two Ladles In Tibet. 

The Sportsman’s Battery. P. o. Biu>w. 
Mviera Polo. Oaptein e d. Mautit, i»j o 
Khartoum : A Renaseent OapltaL 

W.B. GAii,rne.B. 

TrapelPhotosfm^y. n. 

Mo Wan's (Labrador), ‘‘sbasoblioiit 
O utSt end kmliwent ttv the TniTeUer, 

Bnplon^ lTO BpwrtwMB i. iv 

AN APPRECIATION. 

!%• Oontmparainf ammt VWnMry, 1910 
**WeiiiMtDolU»th«piibUoatWiWth« RMOod Voliim« 
of TravBl aad Bxstentlon, o wonthly 
BUMIMlne edited bj Hr Siwtiee Reypolde-BaU, dm 
both lettenreM and atoalnlioMtM of reel velve We 
■re tekeii to evenr pert of ae world, end tee Netere 
■Bd lift depleted br We pen end otfnere of experknioed 
trevellen. Tnwe ea Ibwi AIMoen Cwm we pees to e 
Mextcen tolnlni oemp, Jo® 

North Oenedien wenon, fHom Fiendh Indx^lne to ae 
Berneea Oberlen^ fibm Cmtrel Ifirloe to Omtr^Aeie, 
ftom the Andeeto KMbmlrend ae Teklemeken Dewr^ 
from Tfn ptond to the HoW Lead, flront Jeve to Boewfell, 
from Syria to the Booth role ** 

WrrHEBBT a Oo, 826, aen Holbobn, W.O 



DOULTON’S 

1909 Patent 

TRAVELLER’8 
PUMP FILTER 

l*ure Drinking Water 

V ide BHUA Medieai Jowrmd and 
Jommal of Hygisne* 

OBTAINnBLC THROUaH ALL OTOREe 
AND OUTPITTINO HOUeBO. 

royal doultoh potteries, 

Lanbeth, London, S.B, 


PEUCBM CflFFEE. 

RED 

WHITE 

aBLUE 

For Bmnkllnnt 4 OIiwm- 









N OTWE8 / 

MUbM^ VMttnfi Avviaf April and Itor-Xondayt April IL AwM jurio* 
ftoin tibeSigar tothe Nile. By Dr. Earl &mm.-*-]Eoiiday, April IS* wvlomir 
and Olimliing in the EaTakoram. By Dr. T. G. Longstaff. — Mondayy April p£ 

m Aldabia and Nrighbonring Islands in the South-Western Indian Oeeaa. By 
. F. F]7er.<— WMaesda7,1Cay 4 (Speehd lEeeting). To the Kortb Fide and 
By Bear-Admiral B. E« Peary.— aonda^ Hay 9. The Land of Ineas.' 
By Sir OlementB B. Markh am, k.o.b. — ^H onday, Hay 98. Anniyersary Heating. 

Beseardi Brnriaaenty Thursday, April 91 — Further Experiments on Dew Ponds. 
By Edward A. Martin. 

Anniyersary Binner. — The Anniyersary Dinner will be hrid in the Whit^all 
Booms in the eyening of May 23, at 7.30 p.m. Fellows wiidiing to attend should 
apply for tickets, price one guinea, to the Chief Clerk, 1 Sayile Bow, W. Fellows 

may bring guests. 

Year-book for 1909. — ^The Tear-book foot 1909 is now rea^, and can be 
.obtained on applioation to the Chief Clerk, 1 Sayile Bow, W. Aioe, to Fellowi, 

la ; to non-Felbws, 2i. 6A 

Fellows’ Beading-room. — ^The front room on the first fioor of the Society’s house 
is arranged as a Beading-room for Fdlows. On a few days of the year it will be 
required for Mewtinga ox the CounoD, on which oooasious a notice will be fixed 

outside the door of the xoom^ 

Any Fellow desiring to haye notice of the snbjeots of papers to be read at the 
Sooiety’s Meetings forwarded to him, can zeoeiye suoh notices by post on payment 
in adyanoe to the Chief Clerk, at 1, ^yile Bow, of 2t. per session. 

EUotion of Council. — ^In aooordanoe with the resolution of the Cpnnoil of 
• Noyember 10, 1891, it is herewith notified that ** any names of persons qualified to 
fOl the yaoanoies occurring on the Council, with their qualifications, suggested in 
writing to the seoretarieB Mfore the first of May by Fellows, will be ooniddered by 
the Oounml in drawing np the Balloting List” for the next Annnal Meeting. 

* Bee also pp. tI., viii., and x. ' 


WRIGHT’S 


COAL TAR SOAP 

la nokaowledged mm mm 

ABSOLUTE SPECIFIC 

ia wardiac off the bitoo af 

Mosquitos and 

Other Insects,. 

**VBIIB._8AP. ON eOlNO TO WB8T AVIUCA.** My* i 
‘'Wright** CmI T*r 8o*y I* good for nrleUy B**t Mtd rwfrMhlog 
to th* *Kta.*’ 

For TraTollers tt Is packed in an Enamelled Tin 
Boat, containing one Tablet, price 5d.< 

ifamw aifflemttp in tUninimg, plMja wrfft fa 
Thn rtopfflatoraof WmOHT’a COAL TAA SOAP, 

4S, aoatkwefai a tt aai f Laodan, aJL 





"BERKi^ELD” FILTin 


, xmLDe ' ' 

iMbsolntely Pure and Qerta Pree Water. 

Ill USB ALL Om THB WORLD. 

GdinaMl Sir Junes Willoooks, D.S.O., in the JE^epirs £dviaio» seps 
One word more regnrding Ounp Bonipment end I have done. 
Whatever may or may not be taken» it Is absolnteW neoeesary to 
have a oonple of portaUe filters, and the * Berkef^' la the wit.’* 

THB BERKEFELD FILTER OO., LTOm 

ui, OXFORD 8TRBBT, LOMOOH, W. 



Experience has taught that no expedition may be con- 
sidered to be completely and thoroughly equipped with- 
out a plentiful supply of 

BOVRIL 

KEEPS GOOD FOR ANY LENGTH OF TIME. 


«2Kn»BlBT, LONDON.** 


Tsliplwiii mtQBBBABD. 


QeesnpiMMr te His Majesty the KlnN* 

OoTenunait Ifa^ Depdt: It, IS, aid II, LOSS AOBB, EOHDOl, W,C. 


DEPARTMENTS. 

POBUSHIHG.— Maps end boohs enanged iit end pnbUshed. Kettiiatie aid teiss on appUeatlon. 
NAP SELUHG.^This departssent Inelndea flwjprodiiBtlona of every map pnblia^ of lepnte both 
at homeand ahnad. inbLodinB the OBDNAROB end QEOJMIOJSl Sumy Maps, and the 


MAP MOUNTING OP ALL KINDS done on the pnndaee hj ddlled workssen. 

NAP BNORAYING.— This denachiisnt Indndss Drawiiw, litfaogiapiij, and Bagraving of all 
Undo. Bdwaid 8taiifcfd*S laiga eoUeetlon of oopynS^t Maps bavaUaUe fbr tmastes ftv 

hook aAi. oplwan 


book iUnstratlon, etc* XstiiBates given, 

BOOK SEtLIliQ.-Tb. btU CMd. Booki, Wc^ ef Tmil,wd dl itaiidiidaMcnwhlMl Woda 
w. Ingpt in itoak. Boidknof ur 


PORTABLE 

ACETYLENE LIGHTS. 

Bagy to carry. Easy to handloa Easy to understand. 

No ■tlwtlnn Nqitaed uft rr 

FOR TRAVELLERS. PR08PE0T0RS. PIONEERS. 

IM dl OnalilM iX lO OHwM. 

maMieHTa «atioouiO(io.» sAn4fLutiiifot*iaoo«^ 

■otdhoiaiTWdte. wnidnliM. 

Haaa-Muw loa^p. uis^xaimn we«. 

tmuaa anoo uwu 

BW pMtiralwi tan the FMntM «ri Sd. Ifalwt- 

0. (HUEEDtUI Am, r- 
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NOTide. 


PHOTOGRAPHS. 

ROYAL GEORRAPHtOAL 800 IETY. 

It would gmHj add to the Talna of the Oolleotion of Fhotogiaphi whioh 
haa beni eBtabLidied in the Ibp Boom of the Boyal Geographical Booietj, if 
nil the Fellows who have tiuEen dmtogranhs dniing tneur txaTelSi wodd 
forward oraies of them to the Ihp t3imtor, tjj whom &ey would be acknow- 
ledged. mould the donor ham pnrohased the photomphs, it will be naefti] 
for reference if the name of the photographer and his Amaa are giten. 


POTTER’S 

Oatologoe (64 pp.) of 

Books on Travel and Sport 


(chiefly now oopiea at greatly reduced prices) 
8SNT P08T-FBSS. 

WILLIAM POTTER, 

30t Exchange Street East, Liverpool. 




EXCHANGED ■ 


.'JAffCA//V l/srs fHtL • 


1,300 BARGMHO. 

Afgy we seod particuiRraP 


Ith^WESTMINSTER 

PHOTOGRAPHIC EXCHANGE. L™ 

Ut.OXrORD :>TR£rT. 

UD. VICTOR! A STRTET, 


The Zanetic Pat. Copying Book 

To copy letters while writing, you simply place your writing paper in the Zanetic copying book 
and write as usoal. The Act of W nting produces the copy. Extremely useful for keeping copies of 
orders to tradestnen, letters, pnyate accounts, MSS., etc. Thousands in use in all parts of tho world. 
Order u No. xo/ioo Letter Slie. ^ 7 ^ uttm* Makes eoo full alee or 400 

To take letters S X 10 . half-sixe copies. 

AjO con^Me. If aoo leaves 6/b, W' 


4 i 9 compUit, 
Weight lib. 14 oe. 
Refllls 1/6 each. 
Weight 120s. 

The ilmplest, yet the 
most efficient anti eoo* 
nomleal of all copying 
systems. 


fl, 


fills 2/3 each. Note 
slM 100 leaves 3 /t 
refllls each . or if 
200 leaves 8/0, refllU 
1/0 each 

Samples of Zanetic 

Gopylu paper iiei 


THE PBNCARBON CO., Ltd.. WelUngton Street, LEICESTER. 


BROWN & ROWLEY 

WATUNQ STREET, GITY, 
Printers, 

Aoeount Book 

Hanulhoturers, 

AMO 

General Stationers. 

ItaMl 


NATURAL HISTORY 


WATKIW A DONGASnR 

NATUIIAUaTe 

36k STRAND, LONDON, W.C 

(Pht Ooora fPom Oharlnffi Oroii) 

kMp in itak OTWr taKipliMi«l 
OtWDrti, B(iAi, ari epMlom to OtjBirtpn « 

Buuu’ sees, Bominim aiD 

XOTH8,aa 

Mof JM oaaf poil/fuf on 








OvarooatSi Suits and Tentii^ 

Bm^orar, Bi|r Gaiu Hvater, UomMam or CoMol with u 
outfit of GABARDINE has that whkh will itauMl tha rtcoui of 
bnah life without Niowiagt rlKnh of wear, aad kiip out hUaaarfi- 
driven enow or tr^lcal dow^onn. Thtproofiiif laaotafl^cted 
bj any eztfeme of cHnmte ; it la w ind «proo f yet fmltlaiilf aelf- 
ventUatinff; extreme^ light, yet ao atioaf aa tf be imtMHn^ 
Such unto In numbare of the gieateeaantiala 
^ * for eomfort in r am p Ihh la to be found in 

A GABARDINE AND GABARDINE ONLY. 



Mfania and 
pariiou/an 
poet -/rue to 
any part of 



GABARDINE SUIT. 


GABARDINE TENTS. 

Extramely light; Imperlsheble, end nen-abaorbant. 


BURBERRYS, LONDON. 


J |L I I CIPUTflil BOOKSELLERS AND 

■ 9b U- LCIlin I Urai BOOKBINDERS, 

ESTABLISHED 40, BREWER STREET, 

^ Golden Square, Regent Street, London, W. 

Illuminated MSS., Incunabula and other Early Books with Wood- 
cuts, Bookbindings of Historical and Artistic Interest, etc., etc. 

illustrated catalogue, 7.500 with upwuds ot 2,060 fa4suiiiile z^io- 

duotkoiB in line end half-tone, with foil deaonptionB and Ubliogiephioal informatioiL 
SPECIMEN PART WITH PROSPECTUS. POST FREE ON APPLICATION. 


ORIENT 

CRUISES TO SUNNY LANDS. 

PORTUOAL 
&PAIH “ 

Bj th. 

morocco 

ALGERIA 

S.S. ••ORMUZ,” 6466 ton. regirtw. 

GREECE 

ASIA UNOB 

PBOM MAHSBILLBS- 

turkbt 

EGYPT 

6th AprQ to 22nd ApriL 

MALTA 

Fdrea ftom 13 to 55 Guineaa, 

Menanra 1 QREBN B Ca \ Head Office; Fenchurah Avenue. 

Pa. "T ^ ANOEBSOH, ANDERSON fooa f London, E.a ^ . .. 

Patngt ^ laUarJlrm, At noOmdi 4mm 9,0,1 er to «• ITmI AM OroMb OJkb 

aa, GtoiiuiN* nofttmt n, ar . 





N OT.IOE . 

. mmioiKMi ns niirana imEumg. 

Under the authority of Ooimefl of the B.O,8» 

Afiangttme&tt have been made for the inrtrnetioii of intending trayellera in the following aabjeeta 
Bnrye^g and Mapping, indnding the dxlng of noeitiona by Aetronomioal Obeermtioi^ By 
Mr. E. A. Bbbtib, V.B.A.S., Map Oniator of tne Society. 

Geology, Inolnding pr^ieal tiainiu in the field. Under the enperintendenoe of the Dizeetor-' 
General of the OMlogical Snryey. 

Botany. Under the enperintendenoe of the Dizeotor, Boyal Gardens, Eew. 


Anthnmlerieal Meaanzemente. Under the* enperintendenoe of Dr. J. G. Gabbov, Anthn^ 
lo^eal ustitnte. 

Photography. By Mr. John Thokbob, Anthor of * Photograj^o Ulnetrationa of China and its 
PecN^,^ and other works. ' 

.Meteonnogy. By Dr. H. B. Mill. 

Ontflt ana Health. Dr. Obablbs F. Habbobd, Seoietary of the Tzayellers’ Health Bnrean* 
The L eeeoneare gjyen on daysandat honrearranged between the Inetmotor and the pnnil. Tiekete 
fur theleaBonB,at 2s. fid. for each hoar’s lesson, most be pieviouely proonredat the Oflioes of the Booiety. 


^ke^iUoWip 


India Rubber, Ebonite, & Gntta Percha Goods 

of all Descriptions. 

WATERPROOF GARMENTS and FABRICS. 

The India Rubber, Qutta Percha & Telegraph Works Co., 

Umited. 

Head Offices - - 106, CANNON STREET, LONDON, E.C. 
Works .... SILVERTOWN, LONDON, E. 


BRANCHES: 

HOME : Bellaat, Birmingham, Bradlord. Bristol, Cardiff, Dnblin, Olaagew, Uver- 
pool, Mancheater, Newcaotle, Portamoutb, Sheffield. 

ABROAD: Adelaide, Briabane, Buenoa Ayrea,) Bulawayo, .Calcntta, Chrlatchurch 


SBCOND-HANO OPTICAL MART, 

888^ BIGB HOUBOBM, W.a 

(Chvaffn Oraifa Aw Smd). 

BMdMBL Theedoilltiii, B an rirmr LWrusmuta Frtna 
iHiiiMintof TdflUMma oUmt BMondJnud Oeltoil 
nSruE&hyttohmtinSSli^^ 

Telipiiomt lliS, Houoaii. 


M 9 ommunl 09 tlon$ nupaoUng Adwrtlaa- 
amt* Ik tt. 

"BBOMimHOM. JOUHMAL" 
to ba newt to 

a. STREET A CO., LTD. 

K mi£ smer. umoim nm. WA 


Use Odourless or Germicklal 

FLORIfiENE 

(A Bsglftered Nanie funeated I7 riooa>STeiB'>) 
On all Sehool. Laboratonr. Library, 


—tor the anhydrous 

LAYINQ of DUST. 

Iteh applleakloa Imta fbr two to sla munSii, a«^|3 
to wear. The ovdlmiy dolly ■woeylng sloes.w*!”^ 









COOK*S T 0 U 1«4 

INDBPKHDBMT TICUT8 aYallabU al any tlOM on naavly amy BaflWtf, 
BfawwiiWp and Ooaah thronghont the World. ^ 


Ptearufo Crulfea to*. 


Ocean TraveL 


FUMgei at Lowaat Rates to 
United States. Canada, Sooth 


Africa, Egypt, India, China, Japan, instialaiia, etc. 

Inclusive Independent Travel. 

of iiavel without trouble is attained by the above 
method. By it the traveler jouxneys with absolute 
indpiieiidence, but with every detail ananged before* 
hmid, and practically every expenditure provided 
for. Write for explanatory prospootus. 

Select Conducted Parties, i^v. chief 

ruioH at frequent intervals throughout the Season. 


Popular Holiday Tours. Pravidbg ttav<d 

tiOha ^ iffd hOtOl 

expenses, leaving ahiolute freedom of movement. 

BaiddnyandBxehaoM. ro^monqr. 

eXfliHmged. l^et- 

ten of Credit and Oireular Notes issued. 


Baggafs and Qoods. p>uc^<tm.duid 

M^MaM«l||pteaHMaaMMMaMiM» lOrWardltd* 

7SEB ASnlTAKOB OF COOK’S IKTER- 
PBETBB8 lU the ptincIpiU Bteticn. uid Bnpoitti 

Hotel Ctfupona 

■ -ir- - - r • from 7d. (hi. to 16tf. perday, 
available at one or mow of the principal hotels in 
sMi id the chief cities, tofrns, and places of Tourist 
resort m Grea Britain, and on the Continent. Foil 
paetolars are given in the Tiawllef*a Gueettc, 8d. 
monthly ; by pott, 6(i. 




Ohzxt Oftiob: 


XAdgate Oirona, LOVDOV. 
BRANCHie THROUGHOUT THR WORLD. 


W. HIRBROW, s. S.L 


TiLEaBAXO—** Economical, London.” 



DESIGN No. 287 . 

specially designed for 
1 ropical Olimates. fizoellently well venti- 
i‘* tod . Large Living Boom, Four Bedrooms, 
vullery, and Store. 

FRIGS : Delivered F.O.B. London, pre- 
1 ired for re-erection, inolndiog all Key 
£189. 


Telbphonk— Hop. 17. 

DESIGN Z 3 pa. 

BUNGALOW, containing Draw- 
ing-room, Dining-room, Throe Bed- 
rooms and nsnal Offices. 

Constmotod of timber framework, 
roofing red diagonal asbestos tiles, 
walls ** Bough Cast’* plastering. 

PRIGS £280, 

including foundations, chimneys, and 
fittings. 



iJilliSI 

'‘•wwicwilii"'***'' 


Ant-proof foundation columns and steps 
I'lovided at an extra cost of £21. 

Churohes, Obapels, Mission Halls, Bungalows, Cottages, Billiard Booms, Stems, 
nges, Club Roonis, Farm Bwdings, Sheds, OynuiASiniiM, Aeroplane oad Motor Gaiu^, &o., 

I Special Export aMs^^t^^ueh Fnnltu. Md JotoMy, 

L Builolnn Shinpedand Breoted ia any nart of the WorlA 



ROYAL OBOQR^PHICAL SOCIETY^ . 

THC S OailTY’S PUBUOA TIOHS. 

ftimmAWOOAL jmmMUk lMa«d Honthlr. VOxrmi. tee to aU FeUowei price to ir«ii. 

mfr aa vmnaii.or m cnpcounmui wmauiv 


4iiwa-i909. WO mget, d ambto columm. Prtoe, to F<ltowi, 6<i wt ; to N on-Fellow i, lOi. ed. 

J0OBNAI1 or.vn BmAL oBOORAmoAZi tocmnr (ou> ^ 

Ip £1 par ▼ol. net i to Frito^ Iftt. ^ 


CnOOBAPBXOAXi 


1£ pttlip to NoD-PalLowic li. \ to Fellowi, td. per part 

oFln mnjkJL osoosaphicaii booibtt 


14 Yolnmaa, extending ftnu 1811 to 1888. 

EMb Tolttme ootett on on nTerage 840 

of explonfeion and ' — 



the aeUlng price being 18r. per Tolmne. Theee volames eonatHote « reoaid 
II peiie of toe world. In the 14 t 


I there are aome 850 mapai bealdei 


nnmerona UlnatratloDB of diaraeloriatio aoenei 7 in the leaet-known parte of the world. It la believed that a coihplete 
aet of the FromUngt would be a valuable addition to pnbllo llbrariea and other inaibntlona, while many pifvate 
tndlvldnato wlab to tove the volumea. The aerieo la now offered, bound in cloth, at £6 per aet, 

•VPFUMIIITilinr PAPSB8. 

Oontalnlng 0 large number of llemoira and Narratlvee of conalderable length, bealdea aeveiml valuable MbllographleB} 
o ver 80 Mapa and numeroua lllnatratlona. Sold Ibr half mice, £3 for the four volumei. 
mnW TO TRAVBUJBBS.— Tlie uintii reviaed edition, edited^ under a. Committee of the Council, 
S. Bbbvbb, r.tt.A.8., Hap Curator and Inatmotor to the Society. Price I5r. net ; to Fellowa, at the Home of the 
Booled, 10t4 

mOONOIKBTEY— PLANS AND 8PBBBICAX1. Specially arranged for the use of Students attend- 
ing the Royal Geographical Sodety’a course of Initruetion. By E. A. Kbbviu, y .B.A.a Price Sa. net 

flEDm ON oomr POm TBJLVMLUEBB nr TBOPIGAL OOHNTSIBB. By Chabuis Fobblm 

BAavoBO, H.A., M D. Price It. 8£. net. ___ 

OATALOGtTN OP THB LEBBANY OP TBB B.a.S. Edited by Dr. H. R. Mill. Price, to 
Pellowa,3f. td. net ; to Yon-Fellows, 6a. . 

TBB YBAB^BOOX OF TBB AOClBTlr. Issued annually. Price, to Non-Fellows, 2a. 6d. ; Fellows, h, 
0 TLLABDBB 8 OF INATBUCTION IN GBOOBAPBY. I. In Elementafy Schools. II. In Secondary 
Single copies gratia on application at 1* Savlle Bow, W. 

EXTRA PUBLICATIONS. 

'woBic or nn sotai. cnocnAmoAX. BOGinr. By sir 

OLBUBirra R. Markham, k.o.b , v.b.b., Preaijjient. 858 pp. Price, to Non-Fellowa, 6a. net ; to Fellows, sa. 6d. net. 
TBB LANDA OF OAZBMBB. LACfRDAB JOUBNBY TO CAZBMBB ZN TransUicd 

and annotated by Captain K. F. Burton. 371 pp., with Map. Also Jonmey of the Pombeiroa, P. J. Baptiata. and 
Amaro Joa4. aoroBa Africa from Angola to Tette on the Zambeae. 'I'raniilated by B. A. Bkadlb. And a HSnmt of the 
Joumay of MM Montelro and Gamltto. By J)r. C. T. Bbxb. Price, to Non-Fellows, 6a. net ; to Fellows, 3a. Sd. net 
TBB TOPOOBAPBY OF TBB BATTLE OP PLATiBA. % G. B. Gruhdt, b.a. Price, bound 
in half-calf; to Non-Fellows, 6a. net; to Fellowa, 3a. 6d. nM, 

N 0 TB 8 ON TBB XUBIL ISLANDS. By Captain U. J. Snow. 8vo, 88 pp., with two large Charts, 
r eviaed hy Oaptaln Snow. Price, In boards, to Non-Fellowa, 4a. net| to Fellowa, 2t. net. 

BASTiaSN PBBSIAN ZBAB. By General A. Houtum-Schxnolbh. 8vo, 182 pp., with Map. Priec, 
to Non-Fellowa, 6a. nett t o Fellowa, 8a. not. 

A JOUBNBY ON TBB UPPER XBBM>NG, SZAIE. By II. Wabinoton Smtth. Sixty IlluBtratiouB 
and three Maps. Price, to Non-Fellows, 7a. Od. net ; to Fellows, 4a. net. 

BtBUOGBAnY OF ALGERIA, PROM TBB BBPBDZTZON OP CBARLBS IN Z5XZ TO 
1687. By Sir B. L, PLATVAia. Price, to Non-FellowA 7a. 5d. 1 Fellowa, 6a. net. [net. 

BDUOATIONAL BB POBT S. By Dr. J. Soon Kbltik. Price, to Non-Fellows, 5a. ; to Fellows, 2a, U 
SUPPUOIBNT TO TBB BIBLZOGRAPBY OF ALGERIA, PBOX TBB BABUBST TZBU 
TO 1806. By Si r Laxbrbt Platvair, k.i’.v.o. Price, to Non-Fellowa, 6a. net ; to Fellows, 3a. td. net. 
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JOUBNBTS IN KURDISTAN.* 

By OaptelB BBBTBAlff DXOXSOB. 

Dubino my oooupation of the post of H.lC.*s Military Oonsnl at Van, 

I availed myself of the opportunity to travel in the surrounding 
country. Doubtless the Society in the course of its existenoe has 
received accounts from travellers who have visited these regions, and 
1 should like my own experiences in these parts to be regarded as merely 
supplementary to their reports. 1 have, however, as far as I am aware, 
covered fresh ground, and to these special experiences I shall refer later. 

Before proceeding to describe particular districts or places, 1 will 
give a general description of the part of Kurdistan in which I have 
been travelling. There is a wide, high plateau running east from the 
Mediterranean across Asia Minor to the Persian frontier ; it then turns 
south-east across Persia to Afghanistan and the Himalayas, forming 
the watershed between the Persian gulf and the Black and Oaspian 
seas, and in Turkey its southern slopes are drained by the numerous 
branches of the Tigris and the Euphrates. 

1 shall confine myself to the country east of the Tigris. Severed 
chains of mountain parallel this pla^u with their spurs running in 
a similar direction, viz. west and east. At a rough estimate the average 
height of the larger of these chains may be given as 10,000 feet. In 
the centre of the plateau these ridges and furrows are high, grassy, 
rounded hills, wide apart, with large open, rich allnvid or volcanic 
plains between them, such as Erzeroum, Van, Gkwer, Urmi, and Lahijan 
plains. These are dotted with agricultural villages, while the mountain 
siopes are used by the Kurds as pasturage fbr their sheep. 

The Lake of Van is situated in one of these long alluvial plains, and 


* Bead at the Boyal Oeogxaphiisal Society, Doeember 18, 1909. Map, p. 4S0. 
No. IV — Afbil, 1910.] 2 c 
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difooily Boaih of it ia one of the biggest of these ranges, running wint 
to the Tanms; for the sake of reference, I will call this ridge the Amost 
Meleto range. Sonth of this range the oonntiy rapidly becomes rerj 
tangled, as the ranges come closer together, and the gorges deepen; the 
round grassy slopes give place to Alpine orags, deep cafions, and gulches, 
while btthet sonth the ridges and farrows descend like steps, getting 
smaller and lower till they finally vanish in the Mosul and Mesopo- 
tamian plains at an idtitude of some 800 feet. 

These mountain chains are what were known to the ancient Assyrians 
as the Mountain of Nairi, and at other times have been called the 
Ararat. The Bible historian probably took the account of the Ark resting 
on Ararat from the Ohaldean legend, which made it rest on the moun- 
tains of Urartu ; while local traditions, Christian, Modem, and Tezidi 
^or devil-worshippers) alike make it Jebel Judi, a striking, sheer rocky 
ifipbates, and the Mountains of Urartu ; from the latter oomes the name 
of the wall of 7000 feet whioh frowns over Mesopotamia. Common sense 
also suggests that with a subsiding fiood in the plains, a boat would 
more probably run aground on the high ridge at the edge of the plain 
rather than on a solitary peak milfas from the plains with many high 
ranges intervening. 

1 should think the local tradition had the greatest element of truth ; 
there is a large Ziaret (Zijgurat or sanctuary) at the top of Jebel Judi, 
where every year in August is held a great /He attended by thousands 
of energetic Moslems, Christians, and Yezidis, who climb the steepest of 
trails for 7000 feet in the terrific summer’s heat to do homage to “Noah* 

This mountain seems to have been held sacred at all times, and cer- 
tainly it has a wonderfully awesome fascination about it, with its huge 
precipices and jagged, tangled crags watching over the vast Mesopo- 
tamian plain. The local villagers can show one the etaot spot where 
Noah descended, while in one village, Hassana, they showed me his 
grave, the vineyard where he is reputed to have indulged over-freely 
in the juice of the grape, the owner declaring the vines had been passed 
ftom father to son ever since. 

These chains of mountains are drained by numerous streams running 
east 'and west in the latitudinal valley to join one or other of the big 
affluents of the Tigris or Euphrates, and these, selecting the way of least 
reristanoe toward the south follow zigzag courses, one moment fiowing 
^ast through a gently sloping valley, then, turning abruptly south, eat 
their way by rocky gorges through some huge ridge 10,000 feet high, 
then turning west to debouch into a deeper valley, and again south 
through a bottomless canon, and so on to the plains to form the Tigris 
or Buphrates. 

On the top of the plateau, many of the largest mountains are 
ettiiiot volcanoes, some of them being fine spedmens— Nimrud ITagh, 
for example, with a perfect crater. Id miles in oiroumferqpoe, and 
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10,000 ftat bigh. Bm», allot Sipaa D, 14,000 iMt, whan looal 
tnditioii haa it tha AtIc l^ped, and Noah axoUimed, ** Sahahn Allah,” 
“Fniao God” ({oobably a unique oaao of a ahip’a captain 
the Almighty fat running the ahip agronnd). 

The ridgea aonth of the hig ridge Amoat Heleto are fonned mainly 
of layen of Umeatone, up^lted in a northerly direotion. l4iia mahea 
the northedy dopes mace or lean gnaay, while the aonthem am 
preoipitona orags, with ocnxiea and talna dcqpee ai the foot Hem and 
there amaller ridgea of aandetone and oonglomerate intarrene, and in 
some ram oaaaa granite ooton^ Dapqeita of merUla and of variona 
minerala am found in many parte, and, in a few plaaaa, oodA There am 
dao many old mineral worhinga. While in moat oaeea lha main atmta 
am tilted to the north, it often happens that suhsidiaiy ridges have 
hoen turned over the mverae way. In one <a two instanoas the stratt 
seems to have been pushed straight up lihe a table, with predpioes and 
talus dopes all round. A notable ezam^e of this is Handcol D, a table 
mountain some 100 miles round, and 10,000 fset high. 

As the ranges trond farther south and deoreaae in oontour, they take 
a very curious and rogular formation, being paralld rows of jagged 
crags, equi-distant and of the same height, and rosembling nothing so 
iniioh as a big hand>saw lying on its side. As mentioned above, these 
are used to a oertain extent by the various small Kurd tribes who 
winter in villages in the valleys below, and summer in tents on the 
slopes ; but these people take.a sqoondary place to the larger and more 
powerful tribes of purely pastoral nomad Kurds, who winter with their 
flocks in the Mosul plains, and follow the mdting snows and the new 
grass up the hills from the lower to the higher ridges. 

There is a oertain amount of cultivation in the valleys. This is 
carried on by Armemans, Assyrians, and Byah Kurds. South of the 
Amost ridge the dopes of the valleys get too steep for sgrioultnre 
on a large scale, and the villagers have to utilise every available yard 
of soil ; the hill dopes are built up into terraoes wherever there is a 
little earth and a possibility of leading a water dhannd to irrigate it. 
Immense labour must have ^n expended on these terraoes, and some of 
them probably date back to a hoary antiquity. These latitudind ridges 
and valleys, as they approaoh the Petsiaa frontier, change their direotion 
to the south-east, and in so doing seem to have got rather disintegrated, 
resulting in a most involved formation of mountains, gorges,' Spars, 
and precipices where the angle ooonm, with mountain torrents m^ng 
through deep oafions in apparent violation, to the eye, of every law of 
gravity, and just in the direotion (me would least expect them to. This 
is the Turkish district of Hakkiari. Ffobably the most tangled part 
of this disintegrated portion is in the middle of the bend, in a district 
which, for the sake of reference, I will call the Herki Oramar, and this 
is one of the districts I intend referring to in some detail 
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Oharaeier of (tfoM mi VegoiaiUm. — ^The higli AmoBt Mdcito ridge 
end its immediate epurs and neighboura are grass-oovered and give 
S6me of tbe flneet sbeep pastnrea in that part of Turkey. 

The altitude above sea-level of tbe valley bottoms south of the 
Axnost range decreases very rapidly, so that the villages in these valleys 
have quite a different climate to those north of the Arnost ridge, and 
their produce, therefore, embraces a wider variety : walnuts, peaches, 
almonds, tobacco, millet, rice, and maiae .being the most oommon. 
South of the Arnost range the grassy slope gives place to steep, bare, 
rooky ridges and precipices, with crags and taluS, these becoming more 
accentuated as one approaches the disintegrated Herki Oramar district. 

The snows lie late into July on the top of these ranges, so that there 
is not much vegetation above a certain altitude. On the southern 
slopes, at about 5000 feet, one finds straggling cypress, juniper and 
dwarf oak, while at a little lower altitude the oak . flourishes better, 
and at about 4000 feet 1 have seen some really fine oak, beech, and 
hawthorn forests. However, the majority of the southern slopes are 
BO scarped and bare of soil that very little vegetation can exist on it 

On the Persian frontier ranges, in the lesser Zsb valley south of 
Lshijan, where the eastern slopes of the mountain have a more gentle 
declination, there are some fine forest belts ^ at about 3000 to 4000 feet. 
Lower than this, where the slopes become steep, the ground gets quickly 
parched, and only stunted oak, mimosa, and oleander flourish to any 
great extent, though here and there, one finds, for various reasons, a 
level strip of alluvial soil which retains moisture, where luxuriant 
vegetation will be found : wild mulberries, fig trees, laburnum, hawthorn, 
willow, etc. 

As one approaches the plain all trees disappear, and only the 
oleander, mimosa, and willow arc to be found along the river-banks. 
The plains are not at present irrigated, and the inhabitants take advan- 
tage of the winter rains to sow their crops, which quickly grow and 
ripen when the rains stop and the Mesopotamian spring sets in. They 
harvest in April, and the rest of the year the plains are virtually a 
desert. A curious feature in this latitudinal valley is the immense 
diflbrenoe in vegetation between the north and south side of the valley, 
owing, I suppose, to the slope of the strata giving more moisture to the 
south side. 

Peoples.— -Like most other parts of Turkey, these districts are in- 
habited by races of varying nationalities and religious denominations, 
each separate village maintaining its own dhavacteristics independent 
of its next-door neighbour. In the high northern plateau there are 
Kurd and Armenian, with a sprinkling of Assyrians and Yesidis. 
South of the Arnost ridge, the Armenian praotioaUy disappears; in 
faet, 1 am told that the Armenians cannot live down in the plains. 
Their place is taken by the Asq^rians. 
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Foitlier aobthi on, the edge of tlie Moeiil {deiiit one finda the Teeidia^ 
or 80**oelled devil-worsbippen, while fartlm west gre thi JeeoUtee. 
In Turkey, people are known by their rdigion and not by their 
nationality. Here and there in the mountains of Hakkiari, one finds 
villages of JewBi who have been there since the times of the Assyrian 
conquests in Palestine, and, 1 believe, retain their native religion and 
customs. 

Authorities differ as to the origin of the Armenians and the Kurds. 
The Kurds themselves declare they came from Arabia, and their legends 
hay they are the descendants of Solomon by his oonoubines. All 
Moslems like to trace their descent from Solomon* They are a hetero- 
geneous lot, and I should imagine an anthropologist wonld see traoes of 
Mongol, Scythians, Cimmerian, Gaul, Boman. Greek, and what not in 
thorn. There is no characteristic type in the north of Kurdistan, 
though, as one goes further south, a type seems to become more 
pronounced. This is Semitic, tall, sallow, and straight-haired. A 
curious personal trait is noticeable, the Kurds wearing moustaohes, 
but very rarely boards. They are not a cleanly race, and I believe 
they shave their beards, as they shave their heads, so as to keep off 
vermin. 

The Kurds are divided into severe large divisions, with countless 
subdivisions, or tribes, under petty chiefs, or aghas. They axe a quarrel- 
some lot, peri)etually at war with each other on account of raids or 
blood-feuds, and in their utter want of oohesion lies their weakness, 
'i'liere arc three varieties oi Kurds : nomads, semi-nomads, and sedentaiy. 
The sedentary, as theii name implies, live in villages on their own lands, 
billing the ground while their flocks graze on the surrounding hills, and 
wintering their sheep in their houses. The sedentary aie mostly to be 
loimd in the valleys south of the Arnost ridge, and here and there on 
the high plateau north. 

The semi-sedentary Kurds do little cultivating, but own large flocks, 
live in tents on thoir own hills in the summer, and winter in villages in 
the valleys. These tribes are mostly found north of the Amost ridge. 

The purely nomad Kurds live all the year round in tents; own large 
flocks of sheep, goats, mules, and horses, but no land. They winter in 
the Mesopotamian and Mosul plains, and have tho rights by ancient 
custom, to certain woll-deflned summer pastures on the various spurs 
up to and inoluding the Amost ridge, with an ancient right-of-way to 
get to these in their annual migration to and from the plains. They 
are often put to no little trouble in insisting on this right-of-way, a 
powerful agha of a sedentary tribe probably eiacting toll on them. 
The migration season is an anxious time on the hills, leading, as xt often 
does, to much bloodshed. 

The character and habits of these* three sorts of Kurds vary oon- 
aiderably ; in fact, the only things common to them are their religion. 
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language, and love of a gun and cartridges. The Kurds of the high 
plateau wear a tight tonic, with pleated ballet skirts, tight trousers, . 
and high boots, and are always mounted and armed with rifle, bandoliers, 
and short khanja, or dagger. These are the Kurds that were armed by 
the late Sultan as “ Hamidieh,” being employed as a sort of yeomanry 
cavalry, in imitation of the Bussian oossacks. They are thus well 
armed, for ibis country, with martinis. Their costume includes a white 
conical caj) and black cashmere scarf, with taSisels wound round it. 

In the mountains south of the Arnost ridge, horses are usdess and 
nearly unknown, and the tight costume of the cavalier gives place to 
a looser garb, more appropriate for mountain climbing ; a loose skirt, 
and trousers like sacks, with a short sleeveless jacket of thick white 
felt, sandals, and a white felt conical cap, with a blue-and-white bird’s- 
eye scarf wound round it, a coloured sash tastefully arranged round the 
waist, and a huge silver-handled ** khanja.” The pui*e nomads now 
pretty generally affect a sort of nondescript imitation of the Arab 
costume with the addition of Kurd khanja. They look on themselves 
as the aristocrats, among the Kurds, and some of them are fine-looking 
fellows. 

The Assyrians are supposed to be survivors of the great Assyrian 
Empire, whose ancestors practically took refuge in the fastnesses of 
these mountains from the various invasions and desolations which took 
place in the plains at the time of the Mohammedan conquest. They^ 
were Christians at that time, having two sects, Nestorians and 
Jacobites; they have since added Chaldeanism or the Church of Rome, 
and their internecine jealousies are stronger than the Christian-Moslem 
hate. Last year a miracle was alleged to have been performed in the 
mountains which illustrates this well. 

A Kurd came to the Sheikh of Shemsdinan (a certain powerful chief) 
and said that he had a cook which had spoken on three separate occa- 
sions, saying, “Christ’s religion is the only faith.” He asked the 
sheikh whether he should turn Christian or kill the cock as an infidel. 
The sheikh, after much thought, decided that they must keep the cock 
to see which of Christ’s religions it said was the true religion, and in 
the meanwhile they would continue to be Moslems. 

The mountain Assyrians are, generally speaking, fairer the 
Kurds, pale and colourless, probably owing to the prev^denoe of malaria. 
Many of them show traces in their features of their ancient Turanian 
or Mongol origin. In some of the valleys they wear their hair in 
two-plaited pig-tails, while a curious conical felt cap adds to their 
Mongol!^ appearance. Otherwise they wear the same clothes as 
their neighbouring sedentary Kurds. The mountain Asqnians are 
mostly Nestorians, and they own a supreme chief— their patriarch, Mar 
Shimun, or Saint Simon, a hereditary office, descending from un^ to 
nephew, the holder being a celibate. They are divided up into numerous 
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tribee or olaoa under maliks, ihe villagee in one Talley^ genenlly 
speaking, forming one (dan. 

Some of these dans near the Turkish Govemment posts pay taxes 
direct to the Goremment and are oalled rajah, and are not Bnpi)Os^ to iie 
allowed to oarry arms. Others pay tribute to Mar Bhimnn, wlics in tnm, 
jiays a tribute to the Sultan; these latter are oalled ‘^Asshiret olans,” 
oarry arms, and have little to distinguish them from their wild Kurdish 
neighbours, with whom they are perpetually at war. They are foirly 
well able to take oare of themselves, are just as wild and keen on raid- 
ing as the Kurds, have perpetual blood-feuds and inter-tribal warfare 
among themselves and the Kurds : it often happens that a Kurd and 
an Assyrian olan will ally themsdves against another Kurd tribe or 
against another Kurd and Assyrian oombination. 

The Assyrians and the Kurds, espeoially the tribes whose habitat 
iH the mountains, are very patriarchal in their habits and oustoms. 
While among them, it is easy to imagine one^s self watching a chapter 
in the Old Testament ; with the exception that the rifle takes the plaoe 
of the sword and spear, nothing is altered : the clothes, food, domestio 
economy and ntensils, oustoms, and manner of address are probably 
the same to-day as in the time of Abraham or Hamnrabi Western 
civilization has not yet reached them, or at least made no appreoiablo 
impression. 

One old Mnlla, who had listened with apparent interest to my 
ilesoription of civilization, motors, trains, etc., at the oonolusion told 
mo he supposed we needed such things ; they didnH, as they had donkeys 
and mules in his oountry. 

Now and then, however, one gets a rude shook just when it is least 
expected. For instance, one evening I camped in a village of a certain 
Abder Bahman Agha, chief of the Shemakli Kurds. He and a relative 
of liis were fighting for the ohieftamship of the tribe, and both were 
barricaded in their respective fortresses in the same village, watching 
each other. 

My friend, Ahder Bahman came to see me in my tent, and, like all 
Kurds, admired my rifle and prismatio glasses, and asked me for them, 
unsuccessfully, ditto oartridges ; he then asked me for dynamite with 
which to blow up his enemy’s fort^ I asked him in turn what made 
him think I should oarry about explosives? He then said that he had 
heard that European travellers often oarried dynamite oartridges to kill 
fish with. I thought this showed a curious knowledge of the methods 
of fish-poaohers. He asked me for sundry other things, showing no 
bashfulness about it; so as 1 had light baggage and a long journey 
before me, I was not bashful about refhsmg, and idl he got from me 
eventually was a couple of liver pills. 

The food of these people is probably the seme as in the patriarchal 
times — Abroad, onrdled milk, and (dieese, nuts, and dried fruits; the 
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only modem innovation is tea and sugar from the samovar, sometimes 
found in the chiefs houses, and which has to be served to a guest 
preparatory to a meal. This generally entails a long wait, as a fire 
has to be lit and burned down first to obtain charcoal embers with 
which to heat the samovar. This requires some time, and no meal 
can be served until after the tea has been served to every one. 

The women do all the housework, cooking, baking, drawing water 
and wood, etc, but do not wait on the men. The men do the field- 
work, tilling and sowing and irrigating in the spring, and harvesting 
in summer ; the rest of the 3 ear they are idle, and that may account 
for tl^e amount of quarrelling which goes on. One does not see very 
much of the women in the East, though the Kurds do not shut them 
up like the Turks, and they do not veil. 

The nomad women seem freer, and are often quite forward and 
talkative. Their costume is rather nondescript, and usually very dirty 
and ragged, consisting of baggy trousers, with a sort of long coloured 
cotton chemise over them, and probably a loose jacket, while the hair 
is plaited in many plaits, a small round cap with beads on it is worn 
on top, and a loose handkerchief over all. On groat occasions a few 
beads or silver necklace, bracelets, and sometimes silver or gold chains 
are wound round the head. 

Usually, in Kurdistan, the natives live for security in villages for 
fear of attacks from neighbouring tribes, etc. In some of these deeper 
gorges and valleys in the mountains, however, the difficult nature of the 
country ensures a certain immunity from attack, and there one finds 
solitary farms and straggling hamlets, advantage being taken of every 
spare inch of soil on the rooky hillside. 

The villages are built on the staircase principle, house over house, 
the roof of one being the courtyard of the next one. The houses and 
villages in the Herki Oramar district are the most substantial in con- 
struction 1 have found in the mountains. They are built of stone with 
lime cement — a rare occurrence in Kurdistan — while the sup 2 )orts of the 
doorways are often formed of one solid aiched stone. 

The houses are the usual mountain Kurd type, two-storied, built half 
into the slojie of the hill, the lower rooms used as stables, depot, kitchen, 
etc., all very dark, with only a few loopholes for windows. The uppoi 
storey opens towards the south, and is used as a granary in winter and 
as a living room in summer. The roofs are made of rough poplar beams 
laid across the walls ; branches are placed over these, and then grass 
and mud and earth rolled in with a stone roller. These roofs are very 
solid, and are usually the only level spaces to be found for miles, and 
are therefore used for many purposes, threshing among others ; in fact, 
the eastern roof is rather proverbial, and we have camped a good many 
nights on roofs. They are also usually the cleanest place in the village. 
These mountain villages are a great improvement on the ones in the 
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high pkteavt where the honsei mze underground rebhit burrowBi dirty, 
dark« end airleee. 

In the summer the nights ere Tezy hot in these deep velleysi end the 
villagers generally go up to their ** zomas/* or summer quarters, high up 
on the bills above ; a oertain number of them, however, have to stay down 
lielow to look after the vineyards and irrigate the small terraces of 
maize, millet, tobaooo, rice, *eto. These erect high scaffolding in the 
fields, sometimes 20 feet high, and put their bedding on top. This serves 
many good purposes, among others seonrity from fever miasmas and 
prowling animals, forming in addition a good watch-tower, and afford- 
ing cooler air to sleep in. 

Life in these mountain valleys is very primitive. The women do 
the housework, weave cloth, and make clothes; the children mind the 
flocks, while a few armed men act as shepherds. The men do the field 
work and irrigation. These are by no means light duties, as, in order 
to conserve and make fertile the soil of the numerous small terraces, 
water must be carried a long way, and often round scarped crags and 
l)oulderB; this soil also is oonstanfly being washed away by the torrents 
brought down by the melting snows 

These irrigation channels must be very old. I found near Chal, 
temains of what looked to me like a Boman arched aqueduot. 

The ravages of avalanches are also a great conoorn, as in all 
mountainous countries these avalanches are very frequent, and some- 
tunes very serious, often damming the streams in the valleys until the 
water burrows a tunnel through the snow In the gorge of the Great 
Zab, avalanches crash down 6000 or 7000 feet, sometimes obstructing 
the stream for hours, by which time a huge volume of water has 
aooumulated, and when this is let loose, one oan easily imagine the 
destruction that is inevitable to the farms on the banks lower down. 
Bridges that may be in the way are made short work of. 

Bridges in the mountains, where they occur at all, are rather 
fearsome things. The usual variety is a huge tree-trunk or the 
cantilever, trees being employed for the brackets. When the space 
to be bridged is too wide to be spanned by this method, the gap 
between the cantilever is joined by a long wicker hurdle about 8 or 4 
feet wide. These are usually very shaky and frail, and swing about 
while one is crossing them ; some oan be crossed by mules if the mule 
does not olyeot; others I have had to cross on my hands and knees 
with my heart in my month. The loads will be oarried aoross, and 
the mules sent perhaps miles round to find a place where they could get 
down to the water’s edge, swim across, and then a place to land again 
on the opposite bank. 

As all the streams are torrents running in deep gorges, it is very 
rarely one oan get to the water’s edge 6t all, and still more rare to 
find a stream where both banks afferd a footing, so that taking a caravan 
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of moles aoroM these riven in the spring is an anzioos and dow pro* 
oeeding. I spent three days in orossing one stream, and many hoars, 
at oihem* At the Lesser Zab, a mole I had booght in Mesopotamia 
woold not face the wicker- ttaok 4 feet wide and 80 yards long, with the 
torrent some 80 feet below* This was the first moontain-bridge she had 
enooontered. As the villagen said there was no place where 
could be sworn across, and I wanted the mole, she had to be got over 
somehow. Foor of os had to carry her on to the wicker part by main 
force— -rather ticklish work on sooh a narrow anddight platform withoot 
})arapets I However, when she found her feet did not fall through the 
wicker, she allowed herself to be pushed slowly across; after a few 
similar bridges she got quite ameuable. 

Not BO a one-eyed' horse which I used to ride myself. I never sus- 
pected him of blindness until, crossing a bridge, he shied at the water 
on one side and fell over the other. I had a great deal of difficulty in 
salvaging him ; he was about twenty minutes In the water before we 
could get him out, half drowned, and as ill-luck would have it, he carried 
my saddle-bags,* full of all the most precious things, placed there for 
greater safety — my films, camera, medicines, instruments, etc. These 
were mostly ruined, and I lost many interesting photographs through 
this eontretemp8. 

With the exception of one or two beaten tracks, the roads in 
these mountains, especially the Herki Oramar district, are rather qf 
the “ fly on the window ” variety. There are no direct roads any- 
where, and only very bad foot-tracks from village to village* This is 
not surpnsing in a country where many of the inhabitants have never 
been out of their own villages, and a man who has been into the next 
valley is looked U]’)on as an adventurous traveller. One consequence is 
that there is great difficulty in obtaining trustworthy guides for any 
distance. 

Mules to a limited extent are used, but there are very few, and as 
there is very little pasture for them, the few animals that bdong to 
the region are sent up to winter in, the plains of Gawer. It is 
wonderful how clever these mules are in climbing the rocks and 
crossing the talus and detritus, which abound everywhere. However, 
in the case of some village on ledges high up on the scarped d.opeB of 
gorgm, the trails are too difficult for any animal, and the villagers have 
to climb up and down. Sometimes one a mule and oxen even 
there, and on inquiry I learned that they had been carried up to the 
present elevation while young on a man’s back. 

Some of the trails out out round buttresses of rook in the g^oxges are 
very dangerous, and the mules have to be carefully man-handled over 
the bad places. In a gorge of the Bohtan, south of Shattakh, I saw 
three mules of my oaravan knocked, one after the other, off their legs 
by a projecting rook and tumbled into the Bohtan a nd washed down to 



JOUBinSTS IN XUBDISTAN. 867 

tlw PenUtt gulf, iritbont a dianoe of aaTing Hie uufiwtaaate animale or 
Hieirkada. 

lliafe an ooe or two oaravan rontee througb otber parte of the 
uounteitu, whiob thousanda of years of tmffio have made more passable, 
while in plaoes one finds many relics of stone oaimeimiy* and bridges, 
legaoies of the anoient dTilisations that have held these distriote 
Assyrian, Pezsiaa, Greek, and Boman. A fine enample of saoh a route 
runs from Ktlis across the mountains and lha HlMst 0tt tnllay to 
Sairt, and so on down the Tigris to Jesin and Iha ylaias. This, there- 
fore, I believe, follows the route taken by 3Ua<q^hoa, The Oneks wen 
bad geographers at the best of times, and I think Xencph<m, in the 
ozoitement of his retreat, must have neglected the geogtaphiOal part of 
his diary in his anzieiy fat his people ; anyhow, I have tried to trace 
his route from the scanty data he gives, and found it impossible to make 
them agree entirely with the lay of the land as it is today. Horn* 
over, I have little doubt that it was the Bohtan Su, just above Til, 
that he forded, and not the Tigris. A lot of labour must have been 
expended in making a causeway up the Great Zab valley, and in the 
Bahdinan country an numerous traces of fine causeways, bridges, and 
cities. 

Few countries have so many ruins of anoient fortresses and citadels 
as Kurdistan. It is a paradise for the archisologist ; abounding in 
crags and giddy pinnades *' pointing like daggers into the heavens,” as 
one Assyrian writer describes them. On the top of most of them one 
finds traces of ruins of some sort or other — ^Kurd, Assyrian, TTrartian, 
or even prehistoria In many plaoes one finds huge oyolopean stones, 
looking now like ordinary rooks, but situated in such a manner as to 
show they were placed there by man, or giants, as the natives declare. 

There are many similar ruins found all over the gran^ valleys in 
Nordnz and just south of the Amost range, probably towers or block- 
houses. The farthest south I have found these was in the village of 
Sat, in the Herki Oramar distriot, while the biggest is on the top of one 
of the high crags of Judi D. This mountain, by the way, and Finuk 
are veritable museums of arohssology, containing, as they do, every 
variety of arohiteoture, from the cave of the Troglodites to the mud 
hut of the Kurd, with Asqrrian, Fenian, Greek, Boman, Arab, and 
Seljuk intervening. 

Many Assjrrian mins, rook-oarving, bas-reUeft, and inscriptions are 
to be found on the southern orags and valleys of Judi D. These are all 
ascribed by the natives to Sennacheribi but this is prohaUy because he 
was the only king of Babylon mentioned in the Bible. On the top of 
the mountain are four large baa-relief stelss with onneiform inaoiiptiona, 
one facing each of the cardinal points of the compass. They are all 
umoh worn, and in extremely awkward plaoes to get at or photograph. 

Jezite and Mukus were Boman outpost provinces at the time of 
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wA it m intereating, while traTelling, to pick out tiuoea of 
their ooonpation in roada, forta, eto. In the piotnreaqne valley of Khiiayi 
ie what 1 believe to be a Boman fortreea, in a wonderful atate pf pre- 
aervation; thia may very poaaibly have been the capital of the Boman 
province of Moxene, lying between the buffer atatea of Armenia and 
Meaopotamia. The ruin ia a fortreaa aome 250 yarda aquare; walla 
originally about 25 feet high and 15 or 20 feet thick; aemioircular 
or aquare towera at intervala of about 60 feet, and riaing higher than 
the curtains. Some other ruina of Seljuk date lie scattered around and 
about, and Kurds have made theix hovels among the remains. 

I have already mentioned a few of the difficulties of travelling in 
these mountainous districta. The transport employed in the high 
plateau is horse, while the natives often employ oxen. In the moun- 
tains, mules and porters only are possible, and in the Mesopotamian 
plains mules and camels. If one makes a journey including parts of 
all three zones, mules are the beat, but, unfortunately for my purpose, 
mules are not obtainable in Van and the high plateau, so 1 always had 
to set out with horses, and experienced innumerable difficulties with 
them in the mountains before I could exchange them for mules. 

One of the principal difficulties is the feeding of the animids. 
There is no fodder in these mountain villages, and, except for a very 
short time in the spring, there is no grass. Horses, when they have 
once started eating the spring grass, will look at nothing else for about 
three weeks, and this weakens them enormously, making them unfit for 
work, and, for lack of other fodder, one is generally obliged tp give 
it to them in these steep valleys, just when they have the most work 
to do. 

Travelling over high peaks and low valleys, one is alternately in 
spring and autumn, and it is no exaggeration to say that you can camp 
in the morning where people are sowing the com, and in the evening 
where they are reaping it. All this is very ^trying for a horse’s or 
mule’s digestion, and they soon give out. 

Travelling in these mountains south of the Amost range is almost 
impossible exoo])t for a few months of the year. The snow makes the 
passes impracticable for six months, and by the time these become 
passable the heat makes the valleys unbearable. The Herki Oramar 
district is impossible to reach from the west before June, and even then 
there is a large quantity of snow on all the passes ; but by that time it 
^ has packed and mules can cross it. 

The Arnost range is a barrier which even in its most accessible 
passes is practically impossible to cross with mules before April, and 
then one has considerable difficulty and risks, and may have to use felt 
mats to enable the mules to pass over the more dangerous snow ; this 
naturally entails considerable hazard and occupies much time. Bitlis 
pass is open about this time, but the approaches to it from the north 
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are olosM. The rivers south of the range are then all in flood, and the 
innumerable small streams are roaring torrents ; most of the bridges 
(always temporary struotures) are washed away, and while the ss^i 
streams entail endless trouble and difficulty in oiOssing, the larger dues 
are often impossible to a caravan, unless large sums are to be expended 
in constrncting new bridges. 

Guides and escorts are another serious consideration ; the former are 
usually difficult to find, and seldom know the names of any villages or 
places away from their own. One available method is to get handed 
along as the guest of one Kurd Agha to the next, and these send some 
of their retainers with you ; but this is rather an expensive way, as it 
usually involves much baksheesh, and often they will not take you the 
way you wish to go on account of blood-feuds or other private reasons. 

There are certain beaten tracks for caravans between Eiseroum, 
Bitlis, Sairt, Diabekir, Mosul, Baghdad, etc., when a couple of gendarmes 
IB all that is required. 1 was referring more to mountainous tracks 
away from the beaten ones, where things are different, and where 
travel is attended with a certain amount of risk, and many more 
discomforts. The crossing of rivers is one of the worst diffionlties. 
** Keleks ” or rafts of brushwood on inflated skins is the method usually em- 
ployed, though here and there on the bigger and quieter rivers a ferry-boat 
of a very antediluvian pattern is found ; these are difficult for horses 
to embark into, and are always carried a long way downstream, and have 
to be pulled up again. One of the principal diffionlties is the impossi- 
bility of obtaining any reliable information about the country in front 
of the traveller to enable him to make his plans. The natives will 
always say there are com and food to be found everywhere ; as often as 
not this is true, and it is annoying to arrive after a hard day’s march 
in a district where there is no food for the horses, or some other essential 
(commodity is lacking, or to find that a promised bridge, over an other- 
wise unfordable river, does not exist. Tet this is frequently one’s fate. 

As one might expect in a mountainous country, the scenery is 
sometimes superb : snow-capped summits and jagged rooky crags with 
deep gorges and oaSons below, while, on the Persiun frontier ranges, 
forest belts intervene between the snows and the canona ; the villages, 
placed picturesquely like swallows’ nests against the hillsides, with 
their narrow terraces of cultivation, their vineyards and fruit trees, 
and the ever-present poplar grove to supply timber for house-building, 
bridges, and every other need. 

As I have already mentioned, with the exception of a few valleys 
in the mountains which are entirely Aseyrian and ^^Asshiret,” the 
Christian villages are dotted here and there indiscriminately among 
the Kurds. In Turkey the la^ forbids people to carry arms, but this 
is only enforohd in the ease of OhristiaffS, who are rigidly forbidden to 
own or cany any eort of arms. Ho Kurd ever goes without a khanja, 



870 


JOOBNETS IK SUBDISTAK. 


and a gun and oartridgea, if he has one. This leaves the Cflkrisliana 
at the mercy of the Kurds. The mountain Kurds are in small tribes 
under {>etty aghas, and these usually undertake to protect the Ohristian 
villages in their neighbourhood. The Assyriana pay them tribute, 
usually in money and kind and free labour. 

In the high plateau the tribes are much bigger and more powerful, 
and there is less petty warfare. The nomads also are usually in larger 
tribes, which madces them feared by the petty mountain aghas. The 
real power in the mountains, however, is the sheikhs, the religious 
chiefs. These, Arabs by origin, generally live at some holy shrine, 
often the tomb of their original ancestor, and the local Kurds come to 
them for counsel and advice, spiritual and otherwise. From the gifts 
they have received they have become ri<di, own lands and villages, and 
BO many armed servants that they have grown more powerful than 
any of the tribal aghas, with the exception of the nomads, and are 
veritable despots. 

The Sheikh of Shemsdinan has 1500 men-at-arms. The principal 
ones are the Sheikhs of Shemsdinan, Khizan, Bamami, Barzan, Tello, 
and Budgil. These sheikhs do not use their power and influence 
entirely for religious purposes, and some of them are little less than 
brigands ; but their power over the petty aghas is great, and they can 
usually force them to do their will. Jelal-a-din, the Sheikh of Khizan, 
took 80,000 Kurds to pillage round Bayazid during the Busso-Turkish' 
war. Obeidulla, the grandfather of the present Sheikh of Shemsdinan, 
invaded Urmi in Persia with 40,000 Ku^s. They are very jealous of 
each other, and are great intriguers. Portions of the Heriki Oramar 
district come under the influence of Shemsdinan, Barzan, and Bamarni, 
and this does not add to its tranquillity. 

Some 60 miles south of the Arnost range is another spur or chain, 
a very massive one, but Inroken up, as I explained above, in the 
angle, as it were, where the mountains turn south-east down the 
Persian frontier. This chain is formed by such masses as Harakhol, 
Marhan, Ghara, Jelu, Seri-i-Sati and Bash-i-Buan Ds, and then along the 
Persian frontier, Kandil, Ako, etc. Both the ZaIm penetrate the range 
through natural gorges. There are many big spurs detached south from 
these mountains, and the vaUeys between these make some remarkably 
deep gorges, here and there the rooky spurs will curve round, horseriioe 
ftshion, giving a little more space in the valley, and such places are seized 
on by the natives for terracing for the purpose of cultivation. These 
southern gorges drain into a long crack or fiirrow, which runs west to 
east. Midiat, Jezire, Zakko, Amadia, and Shemsdinan are all in the 
furrow, and the Tigris, Khabur, Great Zab, and Shemsdinan rivers 
all force their way into it from the north, and run along it for some 
distance before forcing their way south through the next range. 

The most imposing of all the many fine chains of rocks in this 
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i:«gioii»aiidp«rbApi in all Enrdutan, are the so-called Sat D.and Mn D. 
In Kurdistan it is rare to find a native name for a wbde laiige of 
mountains ; eaoh valley has a local name for the peaks and passes above 
it, but there is sddom a universally accepted name for the mass. 

The Jelu chain starts from the Great Zab» runs in a horseshoe curre 
east ; the SatD. here joins iti running east-south-east from the heel of 
the horseshoe. Both these masses are similar in <Mm8tni0tioiL lime- 
stone strata tilted north, with the north slopes grasi^ and eroept 
where the high enrage protrude at the tc^ On the soutih they fUl from 
a height of 12,000 feet abruptly to the devattonliefew of 2000 fret, and 
often this drop is all in a distance of less than a mile. The ntunerocHi 
spurs which run south from the main mass to the Shemsdinan Bn are 
of an average height of 8000 feet, and oftsn only 4 miles from the 
summit of one to the other, but these 4 miles include a valley 5000 feet 
deep. 

These spurs have similar subsidiary spurs of their own, the whole 
forming a most tangled system of rooks and orags, with numerous 
springs and mountain torrents, and oasoades gudiing down deep gorges. 
Cnrionsly enough, the most easily onltiTable places are found olose 
under the most predpitons rooks, while the slopes, where neither bare 
rook nor onltivated, are covered with ** scrub oak forest. 

This district is drained by the Shemsdinan Sn, whioh, rising in the 
frontier hills of Mergaver, flows west through the wooded slopes of the 
rich Shemsdinan district, oelebrated for its tobaooo, which is grown by 
the sheikh and sold in Persia at a huge profit, estimated to bring him 
in £10,000 a year. The river forces its way through a fine gorge, 
below the majestio snow-capped peak of Ghiramiz, on the Bash i Buan 
lange, somew^t resembling the Matterhorn; it is here joined by the 
Ehumara Su from the north. Its valley then opens out to an undu- 
lating basin, with wooded slopes and several villages of Kurds, with 
here and there rough stony detritus and limestone outorope. On the 
north the river is joined by the torrents from the Sat D. while the 
various spurs from this mountain form huge orags frowning down on 
the bed. 

On the south is a long plateau-like ridge with stepped escarped 
slopes, the strata in this oase being reversed and sloping south gently 
towards the Mosul plain. The surface of this plateau is extremely 
rough, being bare limestone, sooured like a rasp. This range runs from 
Guramiz to the Zab, and is praotioally desolate on top. Two valleys 
or clefts penetrate its northern side, and in these axe a few villages of 
Girdi Kurds, dependants of the Sheikh of Barzan, who lives on the 
south side of the ranges, near Zibar on the ZaK The Shemsdinan 
valley is joined later by the Oramar Bu, a large affluent draining the 
i^orth dopes of Sat and south dopes of Jelu I). The river is then 
oalled the Bndbar-i-shin, and then passes through a deep oaSon called 
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Tang-y-belindai to join the Zab above Zlbar. Fair trails follow this 
valley from Shemsdinan to Zibar, but* they have to asoend to a oon- 
sldeiable altitude to avoid the Taog-y-belinda behind. 

On account of the scarped and tangled nature of the country, the 
multitude of valleys and gorges, and their depth, it is very difficult and 
tedious getting from place to place ; a point which may only be two 
miles away, may as likely as not take a day's journey to reach. The 
natives make very short marches in a day in consequence. On leaving 
Neri, the village of the Sheikh of Shemsdinan, and going west, one passes 
along rough rooky slopes high above the Shemsdinan Su, and down to 
one of its affluents, the Ehumara Su, a stream of great pace and volume 
and fine blue colour.. In this Ehumara valley are several Eurd 
villages nestling on the slopes. A long climb of 8500 feet brings one 
to the crest of the first or easterly spur of the Ser-i-Sati. Here the 
limestone strata aito t&ted up to the perpendicular, projecting in row on 
row of giant saw-teeth, 15 to 20 feet high, and difficult to cross. One 
descends from here a steep 3000 feet in 2 miles over rooks, shale, and 
scrub to^ the valley of Beitkar, which is in a horseshoe basin some 

miles wide under precipices of sheer rook, 3000 to 6000 feet high. 

There are three villages in the basin, but they are, more properly 
si^eaking, scattered farms on arable ground. These belong to the Gird! 
Eurds, whose chief Zulferkan Bey lives at Zerin to the south. This 
village of Zerin is half Nestorian and half Jew. The Beitkar basin is 
most picturesque, though its features are so huge and close together 
that no photo can take them in or do them justice. The Eurds here 
are lazy and do not make the most of their ground ; but the fruit and 
walnut trees are very fine. 

A track from the Beitkar ba^in follows the stream through a gorge 
down to the other Girdi villages in the Shemsdinan Su valley. There 
are altogether some fifty villages of Girdi and Heriki Eurds in this 
district. There is very little pasture in this basin other than what is 
cultivated on the terraces, and so, such mules as they have, are sent up 
to Gawer to winter. 

The cemeteries of these Eurds have many original features. They 
place semi-cylindrical wooden covers over the graves to keep the 
departed dry ; a couple of sticks stuck into the ground at head and foot 
have a string attached, and to this is suspended woollen tassels of various 
colours, handfuls of com, millet, etc., being sown round the grave. In 
the adjoining valley of Heriki there axe some fine tombstones, for here 
the bodies of the chiefi of the big nomad Heriki tribe are brought 
for bnriid. 

Another knife-like rocky spur of the Sat D, 8000 feet high, 
sq^tes the Beitkar basin from the Heriki valley. This, a narrow 
valley, perhaps 4 miles long, contains some two hundred rich farms 
or terra^ gardens, well-built stone houses, and the richest ctdijivatlon 
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1 hmve seen in these parts, inolnding rioe, tolmooo, nuts, com, apples, 
aprioots, Tines, and millet, while its natural beauty would be haxd to 
beat. Huge alpine oiags and snowy slopes, foaming torrents running 
over immense boulders and shaded by Tordant walnuts, poplars and 
willows. Hawthorn, laburnum, mulbeny, and Tarious fruit trees 
separate the terraoes of luxuriant grasses— doTer and oom, roses, blue- 
bells, buttercups, daisies, and many other Tarieties of wild flowers 
eTery where ; the vines are trained on trees petgda ISuhion. This is 
the Heriki valley. 

Most of the dialey slopes of the mountains here are covered with a 
sort of large asparagus-like fern of very brilliant green tint in spring, 
which greatly enhanoes the beauty of the soenery. The nativesout, dry, 
and stack this for winter fodder for their flocks, leaving only an odd 
])]ant here and there for seeding. This beautiful valley has the doubtful 
honour of producing the nomad tribe of Heriki, popularly supposed to 
be the biggest thieves, taken all round, in a country which contains 
quite a lot of past masters in that noble art. Many years ago, four 
brothers set out from this valley and founded the nomad sect. The 
descendants of their relatives still* occupy the vdley, and though 
sedentary, quite recognixe the kinship of the nomads. We had the luck 
to meet these nomads in this part of their trek from the plains to their 
summer quarters. They cross the Zab at Zibar, where they haye to 
build a bridge each year. This takes them some time, and they have 
to behave themselves there, so as to keep on good terms with the 
local Kurds of the Sheikh of Barzan, who could otherwise prevent their 
passage. They then follow up the high track over the Tang-i-belinda, 
and east along the trails in the Shemsdinan Su valley — a long, straggling 
string of laden travellers, mules, horses, and cattle. The sheep in floolra 
of three hundred to four hundred graze along with a few armed 
guardians high up on the mountain slopes. They split up after passing 
the junction of the Oramar Su, some going up the Sat valley, others the 
Heriki and Beitkar valleys, slowly and by short stages winding up the 
high passes to the “ Yailas *’ on the north of the Sat D. 

They travel in a very leisurdy go-as-you-please, and straggling 
fashion, rather like a lot of ants, two or three families apparently 
travelling together, their impedimenta of saoks of com, tents, rugs, felt 
mats, clothes, eta, loaded on to horses and oattle, while here and there 
a sick sheep or calf will be tied on to the top of a load. The women 
plod along in rage, carrying on their backs an odd assortment of cradles, 
pots, pipes, trays, butter-making dcins, gourds, samovars, gear^ for 
weaving and spinning; this always in addition to the inevitable Imby. 
Here and there a bit of colour is afforded by the brightly painted 
wooden box with an sgha’s best dothes and his teacups. Every one 
walks except the swells, all the horses and cattle being employed for 
the loads. The men armed to the teeth, with all their cartridges on 
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them» a€t as esoort, and swagger abont among the yillagee, chatting 
with the Tillagers. One or two accompany the boys with the unmexone 
flooka of sheep on the upper slopes. 

It is an anxions time for every onoi this passage of the nomads. 
The yillagers will remain in their houses with doors bolted. The men 
armed and ready, hang round the houses, and at strategic points ; every 
one is nervous and suspicious, and a lot of promiscuous and intermittent 
firing occurs. We met one flock in a picturesque spot on the top of a 
otest, and wishing to take a photo of them and their escort, I asked the 
shepherd to stop a minute on the rook he was clambering over. He 
bolted off down that hill like a hare, shouting for help, unslinging 
and loading his rifle, and did not stop till he got cover some 400 feet 
below, and prepared to>flre at us. Herds of sheep look sick and weak, 
and many die. Flocks of eagles and vultures follow the trek. The 
nomads do not unpack their loads at night, but bivouac beside them, 
rolling themselves up in the long felt geohis or mats. 

Climbing on the slopes of the Sat is not very difficult to a mountaineer, 
but is extremely tedious and fatiguing. At the time we passed there 
was too much mow at the top to make the highest peaks accessible 
without ice-axes and ropes, and we were reluctantly compelled to 
abandon our intention of climbing the highest points, of which there 
are some six, but satisfied ourselves with some of the lower ones where 
the snow did not offer such difficulties. From these some magnificent 
wild mountainous scenery can be seen; rows of teeth-like crags all 
round, with the thin jagged spurs shooting south to the Shejnsdinan 
Su valley; the huge Bash-i-Buan range to the east, and the rooky 
plateau between it and the Zab acting as a middle distance to the far 
off Mesopotamian plain. In a clear day, 1 am told, Mosul is visible 
from these peaks ; unfortunately, we never had a clear-enough day. 

The Deh and Sat valleys or basins come next after the Heriki one, 
they are more open, higher, and less charming. The Sat is tree-shaped, 
and badly cultivated, its height is 6400 feet, while that of Heriki is 
only 4250; the crags tower some 6000 feet above it. The basin is 
covered with stunted oak, scrub, and vineyards are cultivated extensively 
on the higher slopes of the subsidiary spurs. There are Chaldean 
Assyrians and Heriki Kurds at Sat. Two summer passes lead through 
defiles high up in the Sat D. to Gkivver, but they are very rough and 
difficult : the nomads, however, use them. At Sat is the remains of an 
Uratian or giant’s fort of Cyclopean stones. The Deh Su joins the 
Sat Pu, which flows west to join the Oramar Su. Its valley is thickly 
wooded, stony and rough, with numerous deep ravines on the north, 
penetrating into the mass of the Sat D. Another big knife-edge span, 
8000 feet high, separates the Sat valley from the Oramar valley. 

Oramar is one of the most picturesquely placed spots I have ever 
seen ; on a double horseshoe-shaped ledge of rock, 6200 feet high, crags 
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some 14,000 feet high, with a deep canon aome 2000 feet sheer down 
below, it is a veritable swallows* nest. The cultivation of the village 
is on elaborately built-up terraces, often only one yard wide, the hill 
slopes being so steep. There is an abundance of good watiar from 
springs and melting snows, and the soil is veiy rich, producing the 
finest grapes in that part of the world — grapes without stones and fully 
2 inches long. 

These terraces are vefy ancient and were probably first made by the 
Assyrians, as an ancient and much zespeoted Assyrian Ziaret (sanctuary) 
and church of Mari Mamo lies on the dopes above the village. The 
Oramar Kurds are very proud of this Ziaret and keep a tame Nestorian 
]>rieBt in charge of it. Its history is quaint. Native tradition says, 
Mamo, a saintly man, was persecuted at Gassarea by Alexander the Great, 
thrown three times into the fiery furnace, was released as incombustible, 
came to Oramar, collected all the snakes in the land, and placed them 
under a large stone in a hole. This is the Ziaret or sanctuary. The 
guardianship of this stone is hereditary, and if the right guardian is 
disx) 08 seBsed the snakes will get out, and the Ziaret will lose its power 
for healing snake and dog-bites, and stings of scorpions, fleas, etc., a 
usefal shrine in this country, and 1 was greatly inclined to try its 
r ffioiency during the night I spent at Oramar. 

There are many ibex and bear to be found on the crags about 
Oramar. At a height of 5250 feet, the Oramar ledge has not the 
luxuriant vegetation of the Heriki valley, but it is the richest, best- 
arranged, and best-built Kurd village I have come across in the moun- 
tains. There are thirteen villages of these Oramarli Kurds around this 
valley. The chief is Suto Agha, who lives at Nerva on the opposite 
side of the gorge. At Oramar, Havzula Agha and Mohamed Aga are 
two fine specimens of the Mountain Kurds, well-mannered, hospitable, 
and quite aristocratic in their way. The Oramarli are, I am sorry to 
say, terrible brigands and sheep-stealers, and are always at war with 
their neighbours and stirring up strife. They are so secure from 
attack in their mountain fastnesses that they can defy the Turkish 
Government. 

Down in the plains between the Tigris and the Persian frontier is 
the important town of Kirkuk — ^an old town, built by the Assyrians on 
a huge tel or artificial mound of earth 100 feet high and some half-mile 
square, which must have necessitated some labour. The later Asqrrians 
called this town Kala de belt Sink, which means the castle of the 
house of the seluoids.*’ The Turks have contracted this to Kirkuk. A 
little north at Nineveh one sees the tomb of Jonah ; here at Kirkuk one 
is shown the tombs of Shadrach, Meshach, and Abed-nego. It is a verit- 
able oasis in the desert, with palm-trees and fruit-gardens. These are 
the first palms one meets coming from the north.* 

Going east from Kirkuk, one crosses an undulating plain, first of 
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igneous xooR, «nd later grard. and then grassy downlands, with later 
the inevitable limestone, and then the saw-tooth ridges reappeari this 
time running north-west and south-east. Here, however, they are 
smaller and more rounded to oommenoe with, with wide grassy valleys 
between them, getting bigger and closer together as one gets further 
north-east. 

Sulimanie is an important Kurdish town in one of these grasi^ 
valleys. The country between Kirkuk and Sfilimanie is the region of 
the dreaded Hamawand Kurds, a nomad tribe of some 2000 rifles, whose 
boast is that they care for nothing except mares, guns, and raiding. 
They are a wild lot, and the terror of all the other Kurds and the 
surrounding country. Some years ago the Turkish Government tried 
to punish them, and, after much manmuvring of troops, they captured 
a few and exiled them to Tripoli, in Barbary. One of their chiefs told 
me with pride that, three weeks after these had arrived there, they 
escaped, and walked all the way back to the Persian frontier. They 
affect a semi- Arab dress, and, like the Arabs, ride mares and sell the 
horses. In the high plateaus the Kurds only ride stallions ; mares are 
considered unworthy to ride. 

The Hamawand make travelling a risky business in this country. 
We were, however, escorted through by one of their chiefs with his 
men. They were most boastful, and tried to impress us with their 
might and power; but they are really not much better than armed 
g^ipsies. Their tents are filthy, and they have very little of the 
commodities which pass for riches in that country. 

Sulimanie is an old town of Persian type which during its history 
seems to have changed hands from Turk to Persian pretty frequently. 

It has a fine bazaar, and is the centre of trade among the frontier 
Kurds when the Hamawand permit. It is celebrated in the district for 
its gunsmiths, whose imitation Martini rifles are in great request among 
the local Kurds. North-east of Sulimanie is a larger limestone ridge of 
5000 feet high. On the other side of this is the Shar bazaar, Kara 
Oholan, and Sewell basin, an undulating open, gravelly basin, broken 
up by many large nullahs covered with grass and scrub, with large 
stone outcrops in the centre. This basin is drained by the Karacholan 
Su flowing north-west to the Lesser Zab. It is a broad, clear stream, 
winding over a shingle bed, with trees and patches of grass and cultiva- 
tion on its banks, and rather gives me the impression of a river in a 
highland •* strath.*' This basin should be rich if properly cultivated, 
and there are ample signs that at some previous period it was so, as 
ruins of well-built cities, large masonry bridges, and castles c an be 
seen on every hand. It has rather the shape of a horseshoe, the nortb- 
efkst end of the toe or dioe being the Persian frontier. 

A large aflBuent, the Sewell joins the Karaohdan in the north of the 
basin. The Sewell valley is more hilly and wooded than the others and 
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» huge nullah. There were a good many villagea in this 
; Enida, aedentaiy and agriooltqral for the moot put. The chief 
tribea are the Sewell, Alan, Shu Beau, Kawat, Seron Mirau, and 
j^haanilr. The Fenian influenoe ahows itaelf in theee Enrda in fhw 
houses, clothes, tents, qpeeoh and CTuything. The ftlt. sleeTeless 
waistooat of the Turkish Kurd gives place to a long thiok, quilted tunic 
with sash round the waist, baggy trousers, and huge turbans; the rise 
and oolour of the sash, indicating the rank and opulenoe of the wearu. 

The Kurds on this part of the Persian frontlu apeak a different 
Kurdish to the Tnrkiah ones. Th^ language is called Kiraanji, and 
curiously enough, contains some few Latin words ; for ezainple, genu 
for knee. They axe a finu, more manly looking lot, and most hospit> 
able. They have the reputation of being brave and wulike. The 
country here being more open, and communication easier, the tribes are 
luger, and I got the impression that there was not mndh inter-tribal 
fighting. There are a few small tribes of nomads who live about in 
this basin with their flocks and tents, but none of much importonoe. 

North of the horseshoe Sewell basin, the Buia Su, a luge river, from 
the east, joins the lesser Zab near Alot. These two ridges here run in 
deep oaflons through high ranges of monntuns, the altitude of the 
rivers being some 2300 feet, while the hill-tops are 8000 feet. In reality 
the ridges of hills still retain their rounded undulating formations, but 
the melting snows and large rivers have worn deep channels in the 
valloys. Then the lesser Zab, forcing its way from a basin 6000 feet 
above sea-level through a range of 8000 feet, down to a plain of 1000 
feet, has, with its numerous small tributaries, scored out deep channels, 
and generally tangled up the country. Prom the hills above one sees 
a vista of several rang|es of wooded undulating hills, the deep gorges 
and naitnna in, tho valleys below being quite invisible and unsuspeoted. 

After tho Bana Su joins tho lesser Zab, it forces its way th^gh 
tho biggest of the parallel ranges of mountains. I will call this the 
Kandil range ; this runs up to Ae Bash-i-Bnaa D., getting higher as it 
goes north, many fine limestone crags with muble deposits appearing 
on its summit, assuming tbe saw-teeth formation. The upper and east 
slopes of ♦bia range are covered with fine oak forest. The west slopes 
are precipitous crags, while on the east lie the rioh open plains of 
Lahijan and Pesveh, with the leaser Zab, here quite a docile stream, 
winding about and irrigating the fields. This is the habitat of the large 
iwwerful semi-nomad tribe of BUbaas Kurds, with its numerous soots. 

Outside Eala Pesveh in the Lahijan plain, is a Baal pillar of some 
intereet, a monolith of granite standing in a little enolosure of its own, 
with nffAring befoTO it. This must be very ancient, more so even than 
the “ Tri” on whioh the ** Kala** is built. At the northern end of tho 
Lah^an valley is an imperooptible watershed between the lesser Zab 
whioh goes to the Penrisn Gulf and the Ushnu plain whioh drains to 
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tke Urmi lake. A big spur fiom the xoain ridge then outs aoross east 
to Lake Urmi ; north of this apnr the Mergavrer, Tergawer, and Bara- 
doat Talleys oontinue the geological furrow of the Earaoholan and 
Lahijan Talleys up towards the Bussian frontier. 

The PaisiDBNT (before the paper) : Oaptain Bertram Dickson, who has kindly 
oonsonted to lecture here to-night on the subject of Kurdistan, has had interesting 
experiences in many inrts of the world. He has seen service both in South Africa 
and in Somaliland. After leaving Somaliland he went to British East Africa, 
where he was employed on certain important surveys, which he described in the 
pages of our Journah He was next employed under Sir Thomas Holdich in the 
Argentine-Chile boundary Commission, visiting South America on two occasions 
with Sir 'Ihomas Holdich. After that he was Military Consul in Asia Minor, 
where he had the opportunity of txavellmg in Kurdistan, and it is his experiences 
in that country which he will describe to us to-night. 

Colonel Sir Henby Tbotteb : 1 had the honour of being the first Military 
Consul appointed to Asia Minor. It was in 1878, subsequent to the Turko-Russian 
war. My first acquaintance with the Kurds of the Vau district was during that 
war. The Turkish regular army was assisted by several thousand Kurdish irregulars. 
Shortly before I joined the army the Russians had captured by surprise the frontier 
town of Bayazid, but the Kurds massed together in very large numbers, and the 
Russians, having exhausted their provisions, were obliged to capitulate and evacuate 
the town. The leading files had scarcely got outside the gates before the Kurds 
fell on them and commenced a massacre. The Russians hastily re-entered the 
citadel, and were rescued shortly afterwards by a fresh Russian army promptly 
despatched to their assistance. These bloodthirsty Kurds were dispersed to their 
homes, but many others remained with the army, and with some of their chiefs I 
became very intimate. Two years later on, when Consul at Erzeroum, 1 came across 
one of them under very different circumstances. 1 had to pay a visit in the interior 
to one of the worst persecutors of the Armenians of the surrounding district. I was 
duly pri pared to give him a severe lecture on his wicked wa} s, but when ushered 
into bis presence we instantly recognized each other as old friends, and rushed into 
each other’s arms ! My lecture,^k a different form, but the result was ultimately 
satisfactory, and the Christian rayahs benefited tberehrom. 

It seems not unnatural that the inaccessible mountain fastnesses that the 
lecturer has described to-night should give refuge— as it does in certain districts — 
not only to Kurds, but also to Nestorian Christians, some of whom live in a state 
of semi-independence of the Turkish authorities, who can but rarely enter the 
country to collect the taxes, most of which are paid to their own hereditary chiefs. 

At Midyad, in the south-west comer of the map, I spent some days many years 
ago among a very interesting people — the Jacobites — a brave, tall, and handsome 
race, physically superior, I think, to any other that I have come across in Asia 
Minor. They live in a rugged, hilly, stony, limestone district, about 3000 feet 
above sea-level ; were generally armed and able to hold their own against their more 
numerous Kurdish neighbours, with whom, however, they would sometimes combine, 
^like the Kurds and Nestorians in Hekkiara, to assist the Turkish authorities, 
^^ese Jacobites numbered 12,000 and speak a Syriac dialect, differing considerably, 
mowever, from that of the Kestorians. 

Odonel Maukbell : I think Captain Dickson is the first person who bas explored 
the Sati Dagh, a difficult country with splendid mountain scenery, as exemidified by 
' >i^e numerous photographs we have seen. The three zones cploured on the map are 
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really important features. They represent dififerent climates and different produotiye 
areas. The lower one is really part of the Mesopotamian jdain; while the centre 
zone is the most productive^ the country being well watered, having parallel lime- 
stone ridges, with fertile valleys between. In the highest zone are grassy hills 
which are pastured lay the flocks of the Kurds. These flocks produce wool, and 
the sheep are marched down to the coast at Alexandretta ; some reaching Malta 
and Egypt. 

The Prbsidekt! In many of the lectures given here, I have noticed that 
explorers have thought it the best way to describe the oountiy vbited ly giving a 
mile by mile and day by day description of ihetr travelsi without attempting to 
draw any general conclusions or wide generalisations, leaving that all to the reader. 
Now, it is*obvious that the explorer himself ought to endeavour to focus the attention 
of his hearers on all the prominent features. 1 think Captain Dickson has set an 
excellent example in this respect, which you will probably appreciate even more 
when you come to read his lecture in our Jcwmal, He has dealt with many 
^juestions in broad outline, and any one who wishes to travel in Kurdistan could 
learn a great deal of great value from this lecture. I am sure you will wish me in 
your name to congratulate Oaptun Dickson on his lecture, and to give your hearty 
thanks to him. 

THE SAND-DUNES OF THE LIBYAN DESERT.* 

Tfceiu Origin, Form, and Bate of Movement, oonsidkred in Bblation 
ro THE Geolooioal and Meteorological Oondjtions of the Bkgiok. 

By H. J. LLSWBLLYN BEADNBLL, F.aS., F.R.a.8., Assoo. Inat. M.M., 
formerly of the Geologioal Survey of Egypt. 

The valuable series of artioles on kumatology written by Dr. Vaughan 
Cornish and published in the Oeographical Journal is well known to 
students of physiography. In one of these papers the dunes bordering 
the Nile delta are discussed, and recently, in an article formulating 
suggestions for the observation of sand-dunes by travellers in North 
Africa, Dr. Cornish has briefly referred to those remarkable elongated 
dune-massifs of the deserts to the west of the Nile. 

The object of the present paper is to give a preliminary aooount of 
the geographical and economical aspects of the great sand accumulations 
of the Libyan desert, especially in relation to the geologioal and meteoro- 
logical conditions which exist in this region. The subject is of far wider 
interest than might at first sight be supposed, as the welfare of 
thousands of souls in the oases of the Great Sahara and other deserts 
is intimately conneoted with the rate of movement and mode of accumu- 
lation of wind-bome sand. In some localities extensive and prosperous 
settlements have been overwhelmed and blotted out of existence, while 
in others the sand and dust-laden winds have been of positive benefit to 
the inhabitants. In the south part of the oasis of Kharga, for instance, 
broad terraces of oultivable loam have been gradually built up in the 
neighbourhood of the wells, the deposition of the wind-bome material 
being encouraged on aooount of its vi^luable fertilizing properties. The 
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Btudy of dviwB is also of tlie find importMioe to those engaged in the 
r60lamatio& and colonization of desert tracts. lostanoes miglit be 
mentionedv moreover, for example, in the maintenance of desert railways, 
where endless trouble and expense have been incurred which might have 
been largdy if not entirely obviated, had those in charge of the survey- 
ing and laying out of the routes recognized the fact that desert dunes 
are not anchored or stationary hills of sand, but mobile masses advaxicdng 
at a very appreciable rate in a definite direction. 

In the course of nine years* survey and exploration work in the 
Egyptian deserts, as a member of the Qeologioal Survey of Egypt, 
I have skirted or traversed many of the great sand-belts and dune- 
massifs lying to the west of the Nile. These traverses have enabled me 
to further our knowledge (us shown on the maps of the Bohlfs Expedition 
of 1879-74) of the geographical distribution in this region of the great 
aocumulitions of sand, and have afforded opportunities of observing the 
relations of the latter, firstly, to the geology, and, secondly, to the 
configuration of the country* 

During the past three years, moreover, I have resided more or less 
continuously in the oasis of Eharga, one of the great depressions in the 
Libyan desert tableland, and have devoted such time as 1 oould spare to 
a more detailed study of individual dunes, especially as regards their 
rate of movement, a subject with which, owing to the exigencies of 
ordinary desert travel, it is difficult for passing travellers to deal. 

(a) Oeogra^hiccU DUtributum. — The most important of the sand 
accumulations of the Libyan desert are shown on the accompanying 
plan (Fig. 1). It will be noticed that the sand occurs in two distinct 
manners ; firstly, as narrow, elongated, well-defined belts, and, secondly, 
as irregular accumulations of varying form and dimensions. Not only 
the belts themselves, but the individual lines of dunes composing or 
surmounting both the sand-belts and the irregular sand-massifs, pre- 
serve a remarkable parallelism of disposition, everywhere lying approxi- 
mately north north-west and south-south-east, parallel to the dkection 
of the prevailing winds. 

To the west of the 27th meridian east of Greenwich, practically the 
entire country south of the Miocene escarpment — passing to the north 
of Siwa and Jerabub — is buried under a great sea of sand. On the 
eastern side the country is far more open, the sand being confined to 
isolated belts and comparatively small irregular dune-massifs. The most 
remarkable of the former is that known as the Abu Moharik, which com- 
mences in lat. 29° 45' N., at Ards el Buqar (some 50 kilometres south- 
west of the Mogara swamp), in the low country to the south of the 
great east and west Miocene escarpment. From Ards el Buqar the Abu 
Moharik sand-belt runs in an olnaost straight and unbroken line across 
the Libyan tableland into the depression of Eharga, through which 
it coutinuea into the desert to the south. The average breadth of this 
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line of duDBB is only eome 6 or 7 kilometres, whereas its length cannot 
be less than 660. Another remarkable sand-belt is the Ghart el Ehana- 
sh&t, to the north of the Fay6m. Large irregular accumulations of 
dunes are found in the depressions of Gharak and Mouailla to the south 
of the Faydm, in the oasis-depression of Farafra, and encroaching on the 
oultiyated lands of the l^ile valley between Bahnessa and Mellawi. 

(6) Origin , — It appears to have been generally assumed that the 
great sand accumulations of the Libyan desert have originated in the 
denudation of the Nubian Sandstone, but I have never myself met with 
evidence in support of such a view. Silica is the main constituent of 
the sand, and it is evident, therefore, that the material of tlie dunes 
is derived from the weathering of arenaceous beds. On the accompany- 
ing plan 1 have shown in broad outline the geological deposits forming 
the surface of the Libyan desert, from which it will be seen that the 
central part, between lats. 25° 30' and 29^ 30' N., consists of an elevated 
limestone tableland of Lower and Middle Eocene age. To the south lies 
a rugged, and generally lower, desert of Nubian Sandstone ; while to the 
north, stretching to the Mediterranean sea, is found an undulating 
country of post-Middlo Eocene age, very largely consisting of arenaceous 
deposits. 

Now, there seems no shadow of doubt that the material composing 
the dunes, which so largely occupy the intermediate plateau, comes 
from the denudation of the arenaceous formations to the north, and not 
from the Nubian Sandstone to the south. The disposition of the dunes 
suggests such un origin, and positive evidence can be adduced, as wo 
shall show, that at the present day the prevailing winds are from the 
north, and that the dunes have a steady and appreciable movement from 
north to south. The post-Middle Eocene formations occupy a wide belt 
along the northern side of the Libyan desert, and the supply of sand 
made available by the denudation of the arenaceous deposits exposed 
over this area is inexhaustible. During the passage of the sand across 
the great central limestone tableland the individual grains of silica 
doubtless become much rounded and reduced by attrition; the loss is, 
however, to some extent counterbalanced by the very considerable addi- 
tions — in the form of calcareous grains — derived from the limestones 
forming the surface of the high desert. 

It would be extremely interesting to sample the Abu Moharik dune- 
belt at different points along its coui-se, in order to ascertain whether 
there is a sensible and regular increase of calcareous matter from north 
to south. Examination shows that in the oasis of Eharga, to the south 
of the limestone plateau, the dunes are by no means composed solely of 
siliceous grains, there being a considerable proportion of white opaque 
granules of limestone. A sample collected from one of the dunes in the 
central part of the depression was found on analysis to contain 7*7 per 
cent of calcium carbonate. , 
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It would be diffioult to account for the presence of calcareous grains 
in the dunes of this locality on the assumption that the sand is deriyed 
from the Nubian Sandstone ; though the denudation of the latter, in and 
to the south of the oases of Kharga and Dakhla, must give rise to a 
very large amount of siliceous sand, which goes to swell the bulk of the 
dunes which have invaded this country from beyond the limestone 
plateau to the north. 

In desert regions, owing to the ground being unprotected by 
vegetation, there is nearly always an abundance of weathered material 
loosely ex])osed on the surface, the lighter portions of which are 
quickly swept up and carried along as soon as the wind attains even 
a moderate velocity. In the Libyan desert the temperature seldom 
(alls below freezing-point, and the climate is so dry that frost plays 
but little part in the disintegration of rock-surfaces. The diurnal 
range of temperature is, however, very great, and this force — “inso- 
lation,*’ as it has been termed — is very potent in the breaking up of the 
surface. The weathered material does not accumulate and form a 
protective soil-cap, but is carried away by the wind (deflation), the 
lioavier siliceous grains efieoting an immense amount of abrasion of 
t lie exposed rock-surfaces over which they are swept. 

Changes of temperature, sand and wind are, indeed, the chief agents 
of erosion and transportation in the Libyan desert at the present day, 
and, since the incoming of the modern desert conditions, have not only 
produced the material which has in places accumulated and formed the 
dunes which are the subject of this paper, but have efiected a vast 
amount of earth-sculpture over the surface of the region as a whole. 

(c) The Deeert TFinda. — In the abrasion of rock-surfaces, in the 
movement and accumulation of the weathered material, the wind is 
t he guiding power, while sand is the instrument or tool. The combi- 
nation of the two forms a denuding force of no mean power, the 
sand-blast being capable of planing and grooving the exposed surfaces 
of the hardest of rocks. 

The actual amount of erosion effected, and the rate of movement, 
distiibution, and accumulation of sand-dunes, depend on the velocity, 
direction, and frequency of the wind, so that no conclusions formulated 
on these questions can be regarded as satisfactory which are not based 
on a study of the local meteorological conditions. 

An extended residence in the oasis of Kharga enabled me to have 
meteorological records kept over a period, and of considerable sufficient 
exactness to yield valuable information oonoeming the direction and 
duration of the winds, the frequency with which they are visibly laden 
^th sand, the occurrence of sandstorms, etc. In addition, I had observa- 
tions made with a view to determining the air velocity required to 
enable sand to be carried in suspension, and the velocity attained by 
the wind in actual pandstorms. 
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It will be conyenient to oonfine attention to one period of twelve 
coDseonlive months, and that extending from April, 1907, to March,. 
1908, is ohoaen. The lesnlts of these observations are tabulated below. 


OMBBVATlOBrS OX TBS MOTIKEXT OV VPlXD AMD SaXD ZX TBM OaUS OF RbabOA. 
Fob Ybab bbdixo Maboh 81, 1908. 


Winds. 


Sand and i 

k 



1 

Narih.* j Sontb.* 

Vsrlons.t 

Oslm. 

•Wind 

atrrHngisiid 

Si 


k 






"• i 


Var 

N. 1 

1 

Var 



April, 1907 .. 

21 

1 6 

2 

1 

6 

1 

3 1 

* 

3 

2 ' 


May „ ... 

19 


« 

4 


— 

— 

— 

— 

— 

.Tone „ ... 

29 

' __ 


1 



— 

— 


— 

.July ... 

29 

1 1 

. 

1 




— 

2 

— 

— 

August „ ... 

' 22 

1 

7 

2 


— 

2 

2 

— 


Hoptember ... 

30 

— 

— 


14 

— 

— 

4 

— 

— 

October,, ... 

28 

1 — 

1 

2 

6 



- 

— 

— 

— 

November ... 

23 

1 

— 

5 

9 

— 

— 



— 

December ... 

24 

1 

1 

5 

5 


— 



— 

January, 1908 

20 

' 0 

3 

2 

— 

6 

3 


— 

— 

February „ 

15 

, 2 

9 

1 8 

6 


— 

1 

— 

1 

March „ 

21 

4 

3 

1 3 

9 

1 

— 

1 

— 

— 

Days 

281 

1 22 

84 

29 

90 

10 

5 

13 

2 

1 







105 


1 

16 




337 


29 



121 




1 

1 

Windy days. 

Calm 


Wind carrying land. 



There is no reason to suppose that the period in question, from 
April, 1907, to March, 1908, was other than a fair average sample of 
the general climatic conditions obtaining at the present day in the 
Libyan desert ; and although it is desirable that the observations be 
continued for a term of years, the resnlts obtained from the twelve 
iiionths’ record tabulated above are sxifBcient for oiir present purpose. 

The main facts established by these observations are, that the 
ratio of calm to windy days is very small, being 1 to 11*6; that on 
one day in three the wind attains a velocity sufficient to enable it 
to carry sand in suspension (and this across the open plain, away 
from the sand-belts); that five times out of six the direction of the 
wind is from the north; and that by far the greater number of the 
sandstorms is also from the north. 

Space prevents me from doing more than call attention to the 
meteorological conditions — increasing temperatures accompanied by a 
falling barometer—- which culminate in and are relieved by sandstorm 
weather, as shown so well in the accompanying weather chart for the 
month of April, 1907 (Pig. 2). 

* Or within a few points. t Winds witli distinot OMt or west points, 

t Vlsihlj diargsd with sand. 
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(d) Wind VeloeitieB . — ObservationB made with an air-meter under 
different conditions of wind, on the open plains and on the dnne-bdts,' 
show that — 

(1) On the dunes the sand commences to move when the wind 

attains the velocity of a light breeze, or 13 miles an hour. 

(2) On the open plains the wind becomes visibly charged with 

sand as soon as it approaches the velocity of a moderate breeze, 
or 23 miles an hour. 

(3) Sandstorm conditions obtain when the wind exceeds the rate of 

movement of a moderate breeze, the maximum velocity 
actually recorded in the period under observation being 34 
miles an hour, during a violent sandstorm on April 14, 1907. 

N.B. — The observations were made about a metre above the ground. 
The terms light,” moderate,” etc., are used as in the Beaufort Scale. 

(e) Desert Barchans or Crescentic Dunes , — The dominant form of dune 
in the Libyan desert is of crescentic or horse-shoe shape, a form specially 
typical of desert regions where there are prevailing winds in any one 
direction. These “ barchans,” * as they are called, are found of every 
size, and exhibit many variations of the simple crescentic pattern. In 
the region of the oases they are always disposed with the concave, 
steeply-inclined sides facing southwards. In some parts of the Libyan 
desert, more especially in the oases-depressions, the sand-belts are made 
up of numerous isolated and apparently promiscuously-disposed barchans 
in other cases the dunes have joined together into a compact mass, in 
which the typical shape of the individual barchan is more or less 
obliterated. In the great sand-massifs the uppermost portions of the 
sand are arranged in longitudinal (north and south) ridges, made up of 
intorgrown dunes of the barchan type ; and the deep so-called “ fulges ” 
appear in most cases to represent the hollows immediately in front of 
the steep lee faces of individual dunes, the horns of which have met and 
united with preceding dunes. 

Solitary barchans, being well-deiined isolated masses, lend themselves 
to observation better than the large and continuous belts of sand. They 
occur of all sizes, from little baby crescents, a metre or two across their 
greatest span, to enormous masses 30 or 40 metres high and 200 to 300 
metres in breadth. The angle of slope within the crescent of a barchan 
is most deceptive, especially when the dune is approached from the 
south side in bright sunlight. I have frequently heard it confidently 
stated that the inclination of the face of the dune cannot be less than 
GO*’ or 70** from the horizontal, and quite recently, in a published account 
of some dunes in the Nile valley, I noticed that the author estimated the 
inclination at from 40° to 60® degrees. Measurement, however, shows 
that the slope of the lee face never exceeds by more than 2® or 3® a third 

* A short account of these dunes has already appeared in * An Egyptian Oasis/ 

John Murray. Tjondon : 1909. 
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of a right angli^ as, unless held together by vegetation or oowpaoted by 
moisture; it oannot exceed the angle of rest ** of dry blown sand, which 
varies from about 81^ to 33*^. 

In normal weather the leeward southerly face of a barchan is a 
straight, unrippled, even slope of loose sand from top to bottom. When 
a light or gentle breeze is blowing from the north, tiiie dune is observed 
to smoke ” at the top of the crest, the sand being blown up the much 
more gentle and markedly-rippled windward slope, and dropped over 
the crest on to the steep, smooth, southerly fime. In a light breeze the 
bulk of this sand falls on the upper part of the slope, equilibrium being 
adjusted from time to time by a downward sliding of the superficial 
layers. 

In one of his articles, Dr. Cornish * writes as follows : — 

** The upper part of the lee slope of the more developed and middle 
part of the dune is the well-known straight cliff which has a soft, 
iinrippled, slipping, plane surface. It has been customary to ascribe 
tliis slipping cliff to the pushing of sand-grains over the crest by the 
forward action of the wind and their downward rolling. This explana- 
tion implies that the cliff is constantly refaced by sand-grains thus 
driven forward from the surface of the windward slope. What I saw 
on this and other dunes during my stay in Egypt convinced mo that 
this notion is incorrect. The cliff is due to undercutting by the 
backward-acting eddy.” 

This explanation has never commended itself to me — at any rate, as 
regal ds the dunes of the Libyan desert — and an examination which I 
recently made of the internal structure of a typical barchan in the oasis of 
Kharga seems to conclusively prove that the older view is the more correct. 
About sixty gallons of water were carefully poured out at a point on 
the summit of the crest of the dune, after which a trench — ^running north 
and south, at right angles to the trend of the ridge — was out through the 
consolidated mass, which was then plainly seen to be made up of well- 
stratified layers dipping regularly sbuthwards at a little over 80° 
(Fig. 11). Each layer had in turn formed the lee face of the dune. 
There is no doubt, therefore, that, at any rate in the case of the isolated 
barchans of the Libyan desert, the dunes progress, and the steep 
southerly leeward faces are formed and renewed, by the sand which is 
constantly blown up the northerly windward faces and, dropped over the 
crests in the manner already described. 

In Eharga oasis 1 have never observed southerly winds hold for 
a bufflcieut length of time to do more than slightly modify the general 
iorm of a large barchan, though during their ooUtinuanoe the progress 
^>f the dune is arrested, the outline of the crest becomes markedly 

* “On Desert Sand-dunes bordering the Nile Delta,*’ Oeographieal Jowmal, rol. 

b p. 7. 
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altered, ripple*iMrkB appear on the eteep southerly faoe, and an apron 
of sand of greater or lesser dimensions forms at its fbot 

(f) Bale of Mooemmt , — ^The rate of moTement of desert dunes has 
never, so &r as 1 am aware, been studied in any great detail, ahd the 
few figures with whioh 1 am acquainted, regarding the movement of 
coast dunes, appear mostly to 'be based on observations esUeuding over 
only short periods of time. Dr. Frans Oaemy * states that, aooording 
to Koch, the dunes on the Baltic coast in Courlapd move at the rate 
of 18 feet a year, and aooording to Bramontier f the dunes of Qasooyne 
were, at the end of the eighteenth century, moving at the rate of 20 to 
metres a year. Dr. Vaughan Oormsh t found the average rate of 
advance of the crest of a dune near Ismailia to be about three-quarters 
of an inch an hour, the measurements being made in April, 1899, 
during two or three days when nor^erly winds prevailed. Mr. 0. B. 
Enoch has estimated the movement of barohans in South America as 
amounting to as much as 1 or 2 feet an hour iu a brisk breese.§ 

Observations extending over two years show that in the Libyan 
desert the dunes progress steadily southwards at an average rate of 15 
or 1G metres a year. The greatest recorded movement of a barchan in 
twelve months amounted to 20*6 metres, the lowest to 10*2 metres. 

The five dunes, of whioh the measurements are given below, and 
whioh are shown in plan and section in the aooompanying illustration 
(Fig. 8), are situated in different parts of the oasis of Kharga. The 
low, high, and crinkly dunes are members of the dune-belt whioh runs 
iu*dr and parallel to the eastern wall of the depression ; the Kharga road 
dune lies in oomplete isolation on the open plain in the centre of the 
oasis-depresBion ; while the Bellaida dune, in the district of that name, 
IP one of a belt of barohans to the west of Jebel T6r, on the west side of 
the depression. 


Name of dune 


Hellaida dune 
I^ow dane ... 

^ rinkly dune 
Ivharga roa«l dune 
High dune ... 



Marimum meaiaremento in meiree. 

Motet. 


Height of 
crest 

liongth 

N.toa 

Breadth 

E toW 


10-5 

70 

160 

The highest point of each dune 


4 

205 

280 

ig the actual orest above the 


11 

150 

160 

steep southerly sbpe, except in 


17 

280 

260 

the ease of the low dune, where 

1 

1 

20 

350 

260 1 

the highest point is 60 metres to 
north. 


* '' Die Wirkungen der Winde auf die GeBtaltnng der Erde,** PeUrmamm MiWkdU 
Ergansungsband xi., 1876-77. 
t Reolus, ‘ La Tern,” voL 8. 

+ Op. Off., pp, 4, 5. 

^ OfograpMedl Journal, vol. SX. p, 684. 

No. IV. — Apbil, 1910 ] 2 k 
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The danes more in the seme direction as the wind, and the amount 
and rate of movement depend directly on the duration and velocity of 
the wind. As stated above, the barchans in the oasis of Eharga were 
found to commence to move when the wind attained a velocity of about 
IS miles an hour, and in light and genfle northerly breenes (18 to 20 
miles an hour) to progress steadily in a southerly direction without loss 
or gain of sand, the superficial layers being rolled gently up the wind- 
ward slopes and dropped over the crests on to the steep lee slopes fadng 
southwards. In stronger winds, when the sir becomes everywhere 
charged with sand, the dunes progress still mote rapidly, and may, 
according to oiroamatanoee, be either gaining or losing in actual bulk. 
Much sand is blown a%ay to the south, while additions of material are 
received from the north. When sandstorm conditions prevail (30 miles 
an hour or over), the rate of movement reaches a maximum, amounting 
to between 2 and 3 centimetres an hour. 

Between June 29, 1907, and July 8, 1908, a period a few days in 
excess of twelve months, the dunes under observation moved 6om north 
to south as follows : — 

Bdlaida dune 18*78 metres 

Low dune 18*88 ,, 

Crinkly dune 16*18 „ 

Kbaxga Bund dune 10*80 „ 

High dune 10*91 „ 

The average movement of the five dunes works out at 15 metres, 
the results indicating that the rate of movement depends in large measure 
on the size of the dune. The larger the dune (in longitudinal section, 
from north to south), the greater the amount of material to be moved, 
BO that, as a general rule, small barohons progress more rapidly than 
large ones. 

The following table shows the monthly movements of the five danet> 
during the year 1908. On the whole the results agree dosely with 
those for the period quoted above. The months of August, September, 
and October of 1908 were, however, remarkable for three prolonged 
periods (of five, ten, and nine days respectively) of sandstorms from the 
north, and the movements of the dunes for those months are in con- 
sequence very high. It would seem that strong winds affect the high 
dunes more than they do the lower ones, as, owing to the excessively 
marked movements of the high dune in the latter months *of the period, 
its total progression for the year almost equals the average of the three 
smaller dunes. Curiously, however, the movement of the isolated duno 
on the Eharga road varied little. 
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Movbkbnt or Duvbs in tri Oasis op Ksaeqa, 1908. 


Name of dime. 

Low. 

BeUaUa. 

Orlnkly. 

1 

Khatgaroad. 

— 

Hl«b, 

mwrMMM 

January 

1‘27 

1*74 

MO 

M9 

0-74 

1*21 

February 

1-01 

1*54 

1*45 

0*38 

0*46 

0V7 

March 

116 

1*41 

0*85 

0*65 

0*76 

O’M 

April 

2-86 

2*40 

1*6.8 


M9 

1*78 

May 

1*04 

0*65 

0 98 

«a« 

0*80 

0*62 

June 

2*84 

245 

2*07 

1*45 

1*89 

2*04 

July 

045 

1*09 

1*71 

0*44 

0*47 

0*88 

August 

1*77 

2*16 

1*58 

in 

2*13 

1*75 

September 

2‘65 

'2*82 

1 318 

1*65 

( 8*35 

2-78 

October 

2*70 

288 

' 2*45 

1*80 

, 8*22 

2*40 

November 

MO 

1 1*60 

1*25 

0*70 

2*65 

1*46 

Uocomber 

1 otal movement during 

0*25 

1 0 40 

0*65 

0*00 

1 1*40 

0*54 

period, in metres ... 

17*98 

20*50 

18*90 

10*22 

18*56 



(g) General . — The limits of the present paper preclude going into 
further details regarding the relation of the sand accumulations to the 
general configuration of the desert surface. Suffice it to say that, although 
iu many instances sand-belts are found to continue, regardless of topo- 
graphy, in almost straight and unbroken lines, as a rule lovrlying areas 
'iiid depressions become centres of accumulation, while on the highest 

most exposed portions of the plateaux blown sand seldom collects 
Hi any great quantities. Other important questions are the effects of 
vegetation and moisture in the fixing of dunes, and the raising of the 
cultivated lands in certain parts of the oases as the result of the constant 
accumulation of blown sand and clay dust. These I have described 
el he where. 

The vast amount of earth-sculpture which can be accomplished by 
a combination of sand and wind is now generally admitted. It has 
even been suggested* that under the impact of blown sand ordinary 
limestone may become hardened and be rendered crystalline ; but, as 1 
have stated elsewhere,! until it can be shown that the crystalline lime- 
stones, which are of such common occurrence in the Libyan desert, bear 
some definite relation to the desert surface, and that a rock can with- 
stand the wearing action of blown sand for a sufficient period to sustain 
internal physical alterations, the theory can hardly be expected to obtain 
credence. 

Finally, 1 wish to place on record my appreciation of the assistance 
I have always so willingly received in my study of sand-dunes from Mr. 
F- von Adametz and Mr. C. Bayly, and last, but not least, from the late 


* Dr. W. F. Hume on ** The South-Woitem Desert of Egypt,’* Cairo Sdentifio 
J-nrnaU August sad September, 1908. 

t Cairo SoionUfio Journal^ Jauttsry, 1909, p. 27. 
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Dr* H* H* Baker, whose reoent and sudden death in British East A&iea 
is so mndh deplored those with whom he was for so long intimately 
associated in they)asis of Kharga. 

Dr* Stbaban: The paper for this afternoon’s consideration is on tbe Sand- 
Dunes of the Libyan Desert, by Mr. H. J. Llewellyn Beadnell. Mr. Beadnell has 
reoeDtly returned from Egypt, and we welcome bis attendance at this meeting* 

Dr* Stbahab (after tbe paper) : This is an important communication on a 
subject which has been a good deal defore tbe Society of late years, and which I 
think may, with great adrantage come before tbe Society again, for it Is essentially 
of geograpldcai interest 1 hope to bear a good discussion upon it this afternoon* 

Dr. YAnonAN OosmsB : 1 congratulate Mr. Beadnell on tbe excellent work 
he has done. It is a great satisfaction to me to see desert dunes made tbe subject 
of residential research. It is hardly possible for tbe passing trayeller to carry the 
study beyond tbe pioneering stage* Tbe observations of the rate of movement of 
the barchans in connection with a systematic record of wind velocities is much tbe 
best thing of tbe kind which 1 have yet come across* A very interesting point 
comes out in respect to tbe change of fentie when we pass from gentle and moderate 
breeses to a period of storms. During twelve months, when tbe winds were mostly 
moderate, tbe barchans progressed in tbe inverse order of their cubic contents, and 
tbe highest dune moved slowest. But in a succeeding period of three stormy 
months the highest dune moved at a greater speed than any of the others. When 
the winds are light the lee of a high dune is a place of calm and shelter. When, 
however, tbe wind is violent, it is on the lee of the highest cliff that the strongest 
vortex is induced, with tbe greatest power of transporting sand in suspension* 

With regard to Mr. Beadnell’s remarks upon my description of the action of 
the vortex on the lee of the dunes near the Kile delta, 1 must point ont, first, that 
they were transverse ridges and with loose sand below the troughs, not barchans 
isolated on hard ground* Secondly, I wrote more particularly of what takes place 
when the wind is blowing with at least moderate velocity* In very light winds 
no doubt the sand drops gently over the crest. I do not think the stratification 
found by Mr. Beadnell is really an argument against my description. The process 
be desciibes culminates in bodily sliding. So does that described by me, and both 
processes give the same stratification in the cliff. 

The barchan has great morphological interest. Its ichthyomorphic character 
was pointed out in my paper on Snow Waves in tbe Journal. It is not itself a 
oompleted structure. It is like part of a flat fish, say a sole, and the rest of the 
fish is represented by the s()aoe where the wind is eddying and sweeping back to 
the barchan the loose sand on tbe ground. 

In conclusion, I should like to ask Mr. Beadnell if he finds tbe movement of 
sand is dependent only on the velocity of wind, or if be has observed that tbe sand 
is thrown into suspension in an excessive degree by winds blowing during an 
electrified condition of the atmosphere. 

Mr. Lahplugr : May I ask whether, In the country Mr. Beadnell has examined, 
be has seek anything that would throw light on tbe curious sand-bults of South 
Africa, where huge masses of sand coveting a great part of tbe Kalahari and 
surrounding country appear to be blown sand, and yet present no definite blown- 
sand forms. These long, broad, flat-topped bolts *’ or swells are now all covered 
with bush and are fixed. In tbe parts that I traversed, I tried to find traces 
of degraded or altered dune-forms in them, but could never do so. I notice 
that Mr. BeadneU shows on bis map a long rive>like belt of sand, made up 
dunes, running across a stony desert. Does be think it possible that iicbelk of this 
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kind might beoome dflgndnd to • gmooth kroid flat, idth a gantly Mging 
omi-Bectiofi? 

Hr. Hooabth : The onl^ thing I with to ask about is the wind eddy. I rather 
gather that Mr. Beadnell does not Ysry much belieye in it. Does he think it 
ponible that a dune can become immoyable through the wasting efreol of the 
eddy on the lee side ? 1 think he mentions a particular done within his area of 
obserTation which he rays appears te be almost statiemary. U that fact doe to the 
wind eddy? 1 hare never, course, studied these things as^tifiosllj^ but am 
interested in that enrions Arabian problem of the great hollowi Upon the te side of 
dunes, which Bedulns know as /affetp and whkh ia certain eases go apparently 
right down to the native rook. They o&br, 1 thUik, atekta Aiddenca of wind- 
licouring ; these cannot be simply the hollows wlthfai the orescent of the haiohau, 
because the floor is clean. It is not a place where the sand is being coniinually 
thrown by a direct wind. Another ihet about /a^et does not depend upon scientifio 
observation, but on the memory and statements of Beduias. 86 far as those 
Uatemente go, they declare that the hollows remain in the same plaoa generatiott 
after genemtioo. Tite Beduins know this, because they use wells in them, and 
various travellers who have crossed them have used them as camping-grounds. If 
we are to believe Beduine, we have iu these cases to do with dunes whioh are at 
rest, and in whioh the great hollow has come to rest. 1 would only ask Mr. 
Beadnell whether he has any observations be can give us which might tend to 
explain that fact? I have one other question to ask. That great sand-boned tract 
upon the west of the oasis of Dakhleh — while he was in the oasis, did he leem that the 
natives at any time crossed that belt? Is there pny direct communication with the 
line of oases whioh runs south towards Wadai, or is it the case that all communica- 
tion between the two belts of oasis takes place by a great circuit round the north ? 
^f so, that of course explains why the Senussis chose Jarabub, which is exactly at 
ttie northern point of that sand tract, as their centre during the last century. No 
European has ever crossed that belt. 

Dr. OwEKs : I have not had the opportunity of reading the paper, but in con- 
nection with the rate of travel of the dunes, it occurs to me that to connect up the 
velocity of the wind and the rate of travel, it would be advisable also to have the 
size of grain of the sand. If not in the jiaper, I should think Mr. Beadnell has got 
the information. One other [xiint# With reference to the origin of the desert sand, 
is there any suggestion as to what becomes of the dust or finer material whioh must 
have been mixed with the sand at some time ? I really know very little about the 
travel of desert sand, but it is a matter of observation that in water the finer 
material or mud is more easily moved and travels further than the sand. Why 
is it that the fine material has disappeared from desert dunes and we have got 
nothing but the sand ? 

llev. W. E. Tatlob : I should like to ask Mr. Beadnell if he has ever met with 
the ])henomena of the sounds produced by duues — the musical sounds that are 
reported to be heard in different places where dunes exist? 

Captain Tizabd : I can answer that question, for I have heard them in the 
peninsula of Sinai, close to Tor. There are large stationary sand-dunes there, 
very high, and the sand as it slides down makes, in still weather, these musical 
rounds. I should like to make one observation with teference to Dr. Cornish's 
statement, about the shape of articles propelled through the water, and that is, that 
as a boy I was taught to low a spar thick end forward; how they have lost the 
Icnowle^e that the reslstanoe is less if the thick end is propelled first I do not 
know. 

Dr. BrBAHAir : It has been a great privilege to hear this paper from one who is 
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boih 4 and a geographer. To me it preeents many points of novelty. I 

had no idea that blown kumd crossed the desert in such narrow straight streams ail 
are shown upon the map. Why it should he oonSned to those ohannels 1 do not 
know. The str^ghtness, narrowness, and the uniformity of width is certainly most 
remarkable. The source of the sand, as pointed out by the author, seems to he 
suflBoiently obvious, and it might be worth while to ascertain whether the sand 
whioh has travelled the farther is the more completely rounded or the finer in grain. 
Where the finest material has gone to I suppose nobody can say, but I notice the 
author's remark, that in certain parts of the desert natives are colleoting fine dust 
for the purpose of forming soil. We have opportunities of studying blown sand, 
though not on thi^ continental scale, in this country. We have the ^vantage here 
of often being able to atop iU encroaches by running streams. In rainless regions 
the difficulty of stopping an invasion of sand becomes great, but it seems to be one 
of those cases in which the geographer can make observations of considerable practical 
value. On that account, and on account of the scientific interest of the matter, I 
look forward to further communications on the same subject. It only remains for 
me now to adL Mr. Beadnell to reply to the various questions which have arisen in 
the discussion. 

Mr. BsaovelIi : I stated in my introductory remarks that the subject of dunes 
could be approached from many points of view, and the questions which have been 
asked in the discussion have brought this out very much, I fear Mr, Lamplugh 
has gone, but I do not think I could have given him very much information about 
the sand-belts he speaks of in South Africa. It seems to me that the only way 
sand-belts— euoh as arc found in the Libyan desert — could become degraded to a 
fiat surface, would bo if they became for a time submerged. So long as they 
remained on the desert surface they could never get into that condition unless the 
region became a windless tract. 

1 was much interested in the blackboard demonstration which Dr. Vaughan 
Gomish has given us, illustratinK his views regarding the movement and origin of 
form of desert dunes ; this is a branch of the subject which Dr. Gomish has made 
his special study. Goncerning the leeward slopes of desert barchans, regarding the 
formation of which Dr. Gomish and 1 hold different opinions, perhaps he will tell 
us whether he suspects that the dunes studied by him were formed under different 
conditions to those which I had under observation ? 

Dr. Gornibh : It is not so dry ; there is more ground moisture. 

Mr. Braunell : The question is of such importance, that I hope Dr. Gomish 
will find an early opportunity of reinvestigating the subject. I too have met with 
examples of sand-tongues running out from the centre of the crescent, and here I 
am inclined to agree with Dr. Gornish’s explanation of their being formed by wind 
eddies from either side. 

In reply to Mr. Hogarth, the ** fuses’’ with which I am acquainted in the 
Libyan desert are the hollows formed where the horns of a cresoentric dune have 
joined another in front of it ; these occur not only on the plains, but high up on the 
summits of the belts of sand. As to whether htfilows can be produced and kept 
clear of sand by wind-scour, I am not able to express an opinion. Certainly I have 
seen nothing of the sort in the Libyan desert. 

With regard to the sand-submerged desert to the west of the oases, you will 
lecollect that the members of the Rohlfs expedition attempted to cross that country 
ftcm Dakhla to Kuira, but at a distance of some five or six days* march from the 
fbnner oasis, were compelled to turn and i ravel in a north-north- westerly direotian» 
parallel to the ridges of sand, a route which took them hut of the dunes in the 
nisighhourhood of the oasis of Siwa. 
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Mr. Jeimiogt Braml^ «lao made an attempt aome years ap> to cross from 
Dakhla to Kufra, but I bdteve bis guides fMled Um after two or three dsj^ The 
last man who attempted to penetrate to Kufra was Hr. Harding Klii|^ It was 
reported in Cairo that this gentleman bad got within sight of Snfkn and then 
retnmed to Dakbla» but, in the absence of any definite statement, one must accept 
the report with oonsiderable reseiration. 

That country is praotioally impossible to travel <rrer in ah east-and-west direoticQ, 
unless one carries very large snpidids of water. I have never come across a native 
who had actnally accompHshed this Journey. When 1 wiai in Iddailw---an unin- 
habited oasis to the west of Farafra —I met some SenussI Arabs wbo were on their 
way from Kufra to Dakhla, having travelled by way of Mwa. Of ootuee they may 
have had apedal business in Siwa, bnt my o|)liiion is that that is tbe only feasible 
route. Traces of an old road running from Dakhla in the direction el Kufra do, 
however, exist, but it is probable that since this road was in use tbe sand-maiiif 
has progressed a oonsiderable distance southward. It may still be possible to reach 
Kufra from Dakhla by making a wide diUmr to the south. 

The else of the gr^ns composing the dunes is doubtless a consideration of some 
importance, but I have not had time to make any obsarvations myself in this 
connection. 

The derivation of the material composing the dunes has been disoiused at some 
length in my paper. The origin of the dunes themselves is an aspect of the snbjeot 
which would well repay study. A careful survey of the re^on in which these 
sand-belts originate, is required in order to ascertain whether any apeeial conditions 
govern their birth. I believe that some of them start in lowlying country, and 
p bsibly as anchored dunes. In connection with their rate of movement, it is 
important to know more accurately where the belts originate and terminate^ as it 
does not necessarily follow that a belt as a whole advances at the same rate as that 
' ^ its component dunes. 

With regard to musical 8an<l, I have never noticed this phenomenon in dunes. 

In answer to Dr. Straban, 1 do not think we are likely to discover the reason 
why some of these sand-belts are so narrow in proportion to their length until a 
careful examination haa been made of the country in which they originate — that 
IS to say, the desert immediately to the south of the great post-Middle-Bocene 
escarpment. 

As to the fineness of the sand, I think it is natural to oondude that the grains 
become reduced in size ns they travel southwards, and donbtless very much of the 
finest dust is blown away from the dunes on to the surrounding desert. Frobsbly 
the extensive alluvial deposits in the south of Ebarga oasis (where lakes existed in 
eaily historic times) are largely composed of this fine material. 

It only remains for me to add how much 1 appreciate your kind reception of my 
paper. 


PROBLEMS IN BXPLOBATION-CBNTRAL ASIA.* 

By BLLBWOBTH HUKTXNOTOK. 

2Slncb the reyival of geography in the of Cdumlma geographera 
have been xealondy mapping the world and writmg empirical deeoriptioiia 

* In writing this paper, the anthor haa made nae of aome ef the matarial from a 

I'sper on **Dedderata in ExjdoratloDr— Asia,** by the late Mr. Ney EUas, with addi- 
tional notes anppUed by Sir T. H, Holdioh and Sir Freoda Tonnghtiahaitd. 
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of ito TErioiit portions, Thqr 1>sen so absorbed in this impor^t 
taslc that they barb bad oomparatiyely little time to ponder on the 
great problems of wby specifio parts of the Earth’s snrfaoe present a 
pertain appearanoe and how they oan best be desoribed. Nor have they 
done mnob toward determining why certain species of living beings are 
grouped together, or of why special modes of human life and peculiar 
types of activity are distributed as we now find them. It is not sur* 
prising that such has been the case, for a science grows like a human 
being. We do not expect a child to read while it is learning to talk, 
and we cannot expect a soienoe to devote its time to arranging and 
explaining its facts while it is still expending its energies in getting 
them. At last, however, the purely exploratory and descriptive stage 
of geography is nearly completed, and we are already embarked upon 
the explanatory stage, which bids fair to be even more interesting than 
its predecessor. The explorer who has tasted the keen joy of pushing 
his way through some hitherto unknown country is apt to sigh for the 
days when America, Africa, Australia and a large part of Asia were 
still unknown. Those, it seems, were the halcyon days of geographers, 
the time when it was joy to live. A broader view, however, shows that 
the mosb fascinating days of geography are still before us. There is 
surely as much pleasure in the discovery of an idea as in the discovery 
of a lake. It is a splendid thing to cross an unexplored continent, but 
it is no less splendid to ascertain why the people of that continent^ 
possess a fundamental characteristic which does not pertain to the 
people of the rest of the world. 

Few portions of the Earth’s surface offer problems of greater interest 
than those of Oentral Asia. For our present purpose Central Asia may 
be defined as the vast area extending from the Caspian sea and the 
Zagros mountains on the west to the borders of China Proper on the 
east, with the Arabian sea and the Himalayas on the south, and 
the plains of Siberia on the north. It consists primarily of three great 
basins and two plateaus. The basins are, first, that of Iran, including 
the oountries of Persia, Afghanistan, and Baluchistan; second, the 
eastern portion of the Aralo-Caspian basin generally known as Bussian 
Turkestan ; and third, the basin of Chinese Turkestan or Lop. The 
plateaus comprise the vast bulk of Tibet with its westward extension 
into the Pamirs, and the plateau of Tian Shan lying north of the Lop 
basin on the southern confines of the great Siberian plain. In addition 
to these five great features there are numerous minor basins and 
mountain ranges. Climatically the entire region is characterized by a 
rdatively high degree of uniformily, although of course there are 
marked contrasts between the highlands and the lowlands. Ezcept for 
the mountainous regions. Central Asia is a land of deserts, and is either 
fiur removed from the ameliorating influences of the sea or else cut off 
ftom them by mountains ; hence it is characterized by broad tracts of 
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■rid pkin ringed ebont at dotted beie end them irith omn Ijiag either 
at the heee of the highbmde or elong the meiii riTon. SomaMV raina, 
ezoept in the northern porrione, are rare; and dry, anb-tiopiaal 
conditione prerail fnm epring iSi fitU. In the -winter, however, when 
the (dimatio belie of the Earth ehift eonthward, Oentral Aria Uhe in the 
Eone of prevailing -westerly winds, and in most parts teorives a lUr 
amount of rain from eyolonio stonta. The ovar-preeent oontrast 
between great njf>lands and low plaine, and the oiUaeaiio nnifermity of 
the oonntry, give to Central Asia a dinkbel unity, and oanse the main 
geographieal problems of all parts to be eloeriy s«ied. 

Piimeer IkijUoration, 

Although the work of pioneer exploration in Oentral Asia is almost 
finished, there are still a few interesting bits to be done, and these 
should be mentioned before we disouss other problems. The two diief 
regions where this is the oase are Afghanistan and Tibet A generation 
or two ago Afghanistan was partially explored; but during recent 
years it has been almost inaooesrible. No one has been permitted to 
travel there except under close surveillance, or on the borders, where 
British and Bussian boundary commissions have been at work. Thus, 
altliough the main features of Afghanistan are known, there are large 
areas which stilt require exploration. For instance, the course of the 
Her! Bud, the river of Herat, and the only stream which escapes from 
the interior of the basin of Iran, has never been completely mapped, 
and the same is true of parts of the Helmund. Farther toward the 
centre of Asia, in the north-east comer of the country, large portions of 
Badakshan and Bafiristan are entirely unkno-wn. It would be hard to 
find any soientifio task more interesting than the exploration of this 
region, and a study of its wild pagan inhabitants, the bold Kafirs and 
other strange tribes. At present, however, snob exploration is praoti- 
oally impossible, because the English and Bussian Ghivemments support 
Afghanistan in her complete interdiction of the entrance of European 
travellers, and because ^e mountaineers of Afghanistan are among the 
fiercest of the Earth’s inhabitants. 

In Tibet there are still fairly large blank ^Moes upon the map, but 
the major features are all quite well known witii one exception. 
South-eastern Tibet is as yet unexplored. The river Tsangpu of Tibet 
is supposed to be the upper portion of the Brahmaputra of Assam, but 
no one has ever actually proved this to be the oase. Its oonrse for 
several hundred miles through the Himalayas is unknown. '*Even the 
Tibetans know nothing as to what becomes of their greatest river. 
When asked at Lhasa to gi-ve permission for a party of Britirii officers 
to return to India down the river they readily granted it, and even 
deputed an offioial to aooompany the party to the torder of Tibet But 
they added that no one knew whethmr the river wmt to India, or indeed 
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where it went In Tibet it ia 11,000 feet above the aea, and ie a 
magnifioent river 200 or 300 yards in width. It runs parallel to but at 
the back of the main axis of the great Himalayas. Where it is nei:t 
known it has broken through the Himalayas, and is only 500 feet above 
the sea. What falls and rapids there are, and what gorges the river has 
out, remain for the explorer to tell us. 

Between the limits of Tibetan territory and the boundary of 
Assam there are a number of independent tribes more or less inimioal to 
the presence of Europeans. It was because of the likelihood of troubles 
with these tribes that the Indian Qovemment refused permission for a 
British party to proceed down the Brahmaputra as Major Hyder and 
Captain Bawling proceeded up the river after the signing of the Treaty 
of Lhasa. The difficulties are now further increased by the unlikeli- 
hood of the Tibetans again granting permission for a party to proceed 
through Tibetan territory. The psychological moment was lost. But 
the relations of the Indian Qovemment with the tribes between Assam 
and Tibet may improve, and an opportunity may be found of penetrat- 
ing this country; and fortunately it is in that part, and before the 
Tibetan border is reached, that the solution of the great geographical 
problem will bo found. It is on that portion, therefore, that the 
attention of geogiaphers should be fooussed.”* 

Minor Exiiloration, ^ 

In addition to the two main regions of exploration in Afghanistan 
and Tibet there arc a number of smaller but very interesting districts 
still to be explored. One of these is the Persian desert of the Lut. 
This has been traversed many times, but there are still parts which 
no one knows. For instance, west of Seyistan lie the barren mountains 
of Palan Euh, the Panther range, which may perhaps contain ruins of 
ancient towns or other interesting phenomena. In the Trans-Caspian 
desert there are also regions which would well repay exploration. No 
one has ever followed the entire course of the Yuzboi and of the Ungus, 
the supposed ancient channels of the Oxus river. A thorough explora- 
tion of these would throw most interesting light upon the fluctuations 
of the Aral and Caspian seas, and upon the conditions of ancient 
civilization. Passing eastward to Chinese Turkestan, there are many 
regions both in the Takhla Makan desert and in the surrounding 
mountains which are only imperfectly known. For example, in the 
mountains to the south-west of the basin many vast glaciers and 
lofty peaks have never been properly mapped ; and the source 
of the Oprang river, one of the main tributaries of the Tarkand, 
remains to be discovered. In the desert of Takhla Makan, which 
oboupies the centre of the basin, there are large tracts which have 


* See pievioas iic»|e. 
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never been travemd. It is not pTobabIe» howevert that miiQli mil 
be found hero by the traveller who is sim^y engaged in maiHaakiiig^ 
for the whole region is a monotonous, sandy plains and almost the only 
]K}8sibility of interesting results lies in the disoovery of mips. 
the eastern end of the Lop basin many maps show a number of. lakes, 
Toli and others, to the south of Hami ; but they are located by hearsay, 
and no one knows whether they actually exist Possibly they were 
once conneoied with Lop Nor» or are the remnants of some other great 
lake; bnt it is nseleas to speonlate until an exidorer has gone there 
and mapped them. He would need to go in winteri fbr only then oould 
his oamels oarry ioe to serve fur drinking-water in the great saline 
desert. , 

A third tjpe of exploration deals with various minor problems. 
Except in the few places where the Bassians have accurately mapped 
their own territory, almost inuumerablo mountains, streams, lakes, and 
villages are not aoonrately shown, or do pot appear at all upon even 
the best maps. Off the main routes one can soaroely travel a day 
without finding such. For the traveller whose main interest is in 
map work there is plenty of minor exploration to be done Wherever 
he may travel. Such work, however, is not that of the mature 
geographer. It should be delegated to assistants such as the native 
map-makers of the Indian Survey, or to l)eginners who are making 
their first journeys. The reoent expeditions of Stein illustrate the 
Vgh value of such map-making under the direction of competent 
loaders, who themselves are engaged in studying broad problems 
requiring something more than pore technical skill. 

Geographical Probhme. 

The comprehensive study of geography, which succeeds the pre- 
liminary work of exploration and mapping, oonsists of the elucidation 
of various problems dealing with the distribution and grouping of 
different physiographic and animate types. In other words, the task 
of the geographer is to discover bow and why various kinds of 
mountains, climates, and other physical features are distributed as 
they are, and then to see what effect these inanimate features have 
had upoii the distribution of animate forms. In broadest sense 
this includes not only the physical distribution of various species of 
plants and animals, but also the grouping of living forms in snoh a 
way that each geographical province is oharaoterized by its own particular 
assemblage of animate types. It includes also ihe distribution of human 
occupations and modes of life, and also of polities!, mental, moral and 
^<iligiouB chaiaoteristioB so far as these ooenr in one region rather than 
another because of physical environment. 

Central Asia is unusually rich in problems of the kind thus 
suggested, but only a few of the more important ca|i hero be 



400 


PftO&LBSHS tN EXPL0BATI0K-CISNTB4L AStA. 


oonMidered. For oonTenietioe they will be olassified as fbUows : (1) in* 
animate or pbyaiograpbio problems, i&olnding (a) orography, (h) drainage, 
(c) aaolian action, (d) terrestrial magnetism, and (e) dimate and dianges 
of climate; (2) animate or ontograpbio problems, indnding (a) the 
effect of pronounced climatic or topographio conditions npon man, 
and (V) the distribution of human oconpations and modes of life in 
response to the regional grouping of vegetation and animal life as 
determined by physical oironmstanoes. The best work can be done only 
when the geographer enters upon his field of work with a dear con- 
ception of the type of problem or problems toward the solution of which 
he hopes to make a contribution. Each problem requires a distinct 
mode of t treatment and an intelligent preparation by means of oarefnl 
preliminary study. It is a great mistake for the traveller to set off 
haphazard, hoping that he may chance upon some interesting line of 
study. To be sure, he cannot avoid meeting interesting subjects, but 
the man who starts cut unprepared or without a definite purpose is 
almost sure to be confused by the very multiplicity of subjects which 
cry out for his attention. Too much stress cannot be laid upon the 
value of accurate mapping, not done mechanically, but with a carefully 
framed purpose. Most of the subjects discussed in this paper require 
it ; for whatever else geography may or may not be, it is fundamentally 
the sdenoe of the distribution of phenomena of all kinds upon the 
Earth’s surface. It is only when the distribution of a given class o£ 
phenomena is carefully ascertained and mapped, that the way is open for 
reliable generalizations as to causes and results. 

Orography. 

Turning now to specific problems, let us take up those which pertain 
to orography. From Persia on the west to Tibet on the east and Tian 
Shan on the north, the mountains of Oentral Asia are rarely of the 
Alpine type. Many of them diow evidences of having been uplifted as 
plateaus in times so recent that portions of an old surface of erosion 
still remain intact at high altitudes. So common is this phenomenon 
as to suggest that in general the greater mountain regions of Asia, and 
perhaps of the world, owe their origin, not to the uplift of individual 
ranges, but to the upheaval of broad plateaus of the Tibetan type which 
have since been carved by rain and ice and wind into forms like those 
of the Alps. A proper study of this problem requires a certain amount 
of geological training, but it is primarily a problem for the geographer. 
It would be of the highest value if some trained explorer were system' 
atioally to traverse the great central mountain masses of Cfentral Asia 
from the Oaspian sea to China, and to estimate how large a portion oou' 
sists of genuine plateaus where remnants of ancient lowland surfers 
of erosion now remain at high levels. In the Pamirs, for instancei 
many high mountains of apparently diverse geological stmotur% have 
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tturprisitigly flat topfi. In the weatem Tian Shan region tOled pene* 
plama lie at an altitude of from 10,000 to 1^000 feet^ and further east 
they lie at somewhat lower leTels. A qrstematic study of these platesns 
and Of the forms which they assume under the influenoes of erosion 
would go far toward solving the problem of the origin of mountains. 

In oonjunotion with such‘a study of plateaus it would be possible 
to investigate two other types of mountains, both of whieh ooour in 
Central Asia. One of these is the Bo*oaUed Uedc** type formed by the 
faulting and uplifting of blooka of the X!arth*s crust How widely snbh 
mountains are distributed no one hnosrs, beeaus# most traveUers, being 
untrained in modem physiographio methodSf have paid no attention 
to the matter. They have merely seen and mapped mountsin ranges 
which they desoiibe, perhaps, as having notioeably straight base lines 
and steep slopes. Further than this they have not gone, because their 
purpose has usually been mere erploraiiou and not the elucidation of 
problems. In north-eastern Ftsnda, in the province of Khorasan, blook 
mountains are developed upon a large soale, and the same is true to 
a less degree in Gbinese Turkestan west of Kashgar and in certain 
parts of the Tian Shan region, where they have been seen near Lake 
Issik Eul and in the peonliar basin of Tarfan, whioh lies below sea- 
level. They appear to be of rather common ooonrrenoe, idthough the 
individual blocks are not usually of large size. It is probable, however, 
thdt a careful study would show that there is every grade of transition 
from vast uplifted plateaus, suoh as Tibet, through smaller plateaus, such 
dR the western part of Euraktagh, in the eastern Tian Shan region, to 
little tilted fault-blooks only a few miles long and a few hundred feet 
high, suoh as ooour in the iNtsin of Turfan. 

Fault-blook mountains are olosely related to folded mountains, suoh 
as parts of the Si waliks of Northern India, and the two would naturally 
be btudied together. The only difference is that in the one case the 
Earth’s orust yields to a strain and breaks, whereas in the other ease 
the orust is simply bent. Begions of faulting and of folding are often 
closely associated. For instance, fault-blook mountains lie a day’s 
journey to the west of Kashgar, and folded mountains a day’s journey 
to the north. The latter are very young — ^so young that the original 
form given by folding seems still to be preserved, in spite of the faot 
that the low gently arching ridges are oomposed of nnoonsolidated 
alluvial deposits whioh are very readily eroded. 

The problem of the origin and form of mountains is the reciprocal 
of the problem of the origin and growth of basins. A study of one 
mvolves a study of the other. At the present time there appears to be 
a tendency for the monntainons areas of Oentral Asia to increase in size 
at the expense of the basins. Along the borders of the Aralo-Oaqpian 
d^inage area it seems as if in leoeni gedogiosl times a certain amount 
of territory had been heaved np, and thereby removed from what was 
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onse the floor of the basin. The same api)ear8 to be true in the Lop 
basin. The best way to'stndy this problem would probably be to take 
some basin and make a complete survey of its mountainous borders. It 
would be necessary to zigzag back and forth many times from mountain 
to plain. Such a oourse is naturally much more difficult than to travel 
straight along the base of a mountain range, but it is far more profit- 
able. A properly equipped expedition might start at the Caspian sea 
and travel eastward along the mountainous borJers of the Aralo-Oaspian 
basin, and then go over into Chinese Turkestan. In Chinese Turkestan 
the main caravan might follow a route close to the foot of the mountains 
clear around the basin, while more lightly equipped parties could make 
side trips into the mpuntains at frequent intervals. In this way it 
would be possible to map the border of the basin and to determine the 
character of the uplift by which the plateaus and mountains were 
separated from the plains. It would also be possible to judge how 
recently the processes of elevation have been at work; to ascertain 
whether they are. still in progress ; to see what connection they have 
with volcanic outflows or hot springs; and to determine the relation 
of folded mountains, block mountains, and uplifted plateaus. Such a 
piece of work would require as much hardihood and as careful planning 
as any great piece of pioneer exploration in the same region ; and its 
results would add enormously to our knowledge of the origin and 
structure of the irregularities of the Earth’s crust. 


Closely connected with orography are various problems of drainage. 
For instance, in Northern Persia the drainage follows a peculiar 
rectangpilar pattern. The rivers flow eastward or westward in broad 
valleys between fault block mountains, and then break northward and 
southward through narrow gorges for a few miles, and again turn east 
or west, sometimes repeating the process several times. Again, in the 
Ewen Lun mountains south of the Lop basin, there are numerous largo 
rivers which rise back of the mountains upon the Tibetan plateau, %pd 
break northward in stupendous gorges in the Tian Shan mountains. 
On the other hand, many rivers flow for long distances parallel to the 
main trend of the plateau, and escape to the plains without crossing 
any range at right angles. It would be highly instructive if careful 
maps were made of these rivers, which to-day are in many oases mapped 
largely by guess. It is not to be expected that such a study should 
reveal new principles of such far-reaching importance as those to be 
derived from the study of orography, but much of value can be learned, 
and the two preblems could be readily studied in conjunction. 

A more unique problem in reference to riven is furnished by the 
streams which appear and disappear in piedmont deposits of silt and 
gravel. The Niya river, for instance, in Chinese TurkeBtan,'l3isap|tears 
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and Mppeam three aeveral times, and manj ^er riim dllappear at 
the base of the motmtains and oome to light some miles away. In all 
snoh oases the qnelity of the water where the river again oomes to li|^t 
differs more or less from that of the same stream in the mountafaML Some** 
times the water becomes so saline that it is unfit for use in irrigation ,* 
in other oases where the stream does not entirely disappear, it never- 
theless loses so mnoh in volume that the sedimefit which it contains is 
oonoentrated, as it were, and the river becomes a stream of liquid mnd. 
Measnrements of snob rivers ought to be ihade to diseover at what rate 
they lose volume during different seasons ; and the salinity should be 
tested by taking samples of the water Ihr analysis. The praotioal 
importanoe of this for the people of the lands under consideTation is 
great, for many a time the poor natives of Central Asia have tried 
to use for irrigation water which was so saline as to ruin the crops. 

AeeUan Ae$ion. 

There is probably no part of the world where aeolian action oan 
be studied to greater advantage than in Chinese Turkestan. In 
Persia and Trans-Caspia there are also abundant opportunities for the 
fttndy of the peculiar phenomena due to the erosive aotion of the wind. 
An explorer might well spend many years on this problem. Through- 
out the spring season of high winds in Chinese Turkestan, or during 
the summer in Eastern Persia, he might make most valuable measure- 
ments upon the rate of movement of dunes. Close to one another, 
in regions suoh as that of Endere in eastern Turkestan it is possible 
to find dunes which range from a height of 5 feet to 400 feet. The 
differenoes between the motion of the small and the large must be 
great and instructive. Another interesting problem would be the 
measurement of the size and shape of grains carried under various oon- 
ditioDB. Suoh studies have been carried on somewhat in Egypt, hut we 
require data from widely separated regions. We ought also to know 
much more about the relation of sand to vegetation. It is some- 
times said that in desert regions the sand of its own volition, so to 
s]jeak, enoroaohes upon areas of vegetation and overwhelms them. On 
the other hand, others assert that this is impossible without some 
previous change whereby the amount of vegetation has been lessened 
or a new supply of sand is continually furnished. The question can 
be solved only by careful observation in many plaoes, especially where 
rivers flow permanently in the neighbourhood of large deposits of sand. 
Observations should be made to see how far the rivers, aided by vege- 
tation, are able to make head against the sand, and how far the sand 
oncroaohes upon vegetation, even when the plants Are kept in full 
vigour by the rivers. 

The rate of aeolian erosion in various kinds of rooks is not, perhaps, 
so important as the relation of sand to vegetation, but nevertheless it 



m 


P&OBLBlICfi IK EXPLOBATIOK-OENTBAL ASIA. 


it of much toimtifio intorest. No one, to far at the writer it awtioi 
baa made any extenalve quantitative atudy of the aubjeot. Thit might 
readily be done in the detert of Lop by fixing marka which dionld 
atand fiom year to year, and could be viaited by one explorer after 
another* 

When alluvial depoaits are eroded by the wind, they are divided 
into coaraer and finer portiona; the ooaraer portiona remain in the 
lowlanda and form dunea, while the finer portiona are carried away 
hundreda of milea and are depoaited aa loeaa. In Ohineae Turkeatau 
the prooeaa of the deposition of loeaa can be seen in operation almost 
daily during the summer, and at frequent intervals throughout the rest 
of the year. It would-be of great value if some explorer could establish 
a number of observation points along the northern slope of the Ewen 
Lun mountains, where the deposition of loess is probably as rapid aa 
in any place in the world. At these stations observations on the amount 
and texture of the materials deposited by the wind oould be carried on 
while other studies were being proseouted in the region round about. 
The observer would naturally oompare the amount of deposition with 
the strength and direction of the wind, and he oould perhaps estimate 
whether the conditions of past deposition have been the same as those 
of the present. Beside this, he might well devote muoh time to a study 
of the relation between the amount and kind of vegetation upon the 
mountain slopes, and the amount of loess deposited. He would probably ' 
find that in some areas the wind is now carrying away materials which 
it deposited only a short time ago, geologically speaking. He might 
also discover that, in certain areas, deposition has begun very xeoently, 
and such areas would probably lie at altitudes higher than thoR of the 
major deposits. The correlation of changes in the rate and location of 
the deposition of loess, on the one hand, and of the changes of climate 
which have occurred during recent geological times, on the other, would 
probably lead to important conclusions as to the circulation of the 
atmosphere during the glacial period. 

Terrestrial Magnetism, 

Some of the problems to be solved by the geographer require special 
equipment Such is the case with the study of terrestrial magnetism. 
At present, the Carnegie Institute of Washington has in the field several 
expeditions engaged in magnetic observationB in the more remote parts 
of the Earth. Any explorer who has the time and the ability for such 
work might add materially to our knowledge of this interesting subject. 
No place is more likely than Central Asia to afford valuable results. 
The great mas# of Tibet standing above the general surface of the 
Barth must exert an important magnetic attraction* Turfan, too, lying 
below the level of the sea in the heart of the greatest continent; is a 
^oe where repeated magnetic observations would be of hig)L '^ne. 
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It is hscd to toll wliftt molto may tp^ng finm iho study of iwgDotiatt. 
Thora 0X0 tadios ti oiiB that variations in tLo intonrity of 
attraction aro intimOioly xelatod to important Odax flaotnatiOns. OtfUnr 
lines of eridanoe bavo been tbongbt by some obeetT WS to indftitate tbit 
these same solar flnotnationa are the oaoM of the alight elhnatle 
flnotoationa to which the EarA is aoljeot ftom year to year. Thus it 
is possible, though this is mere oonjeotoro, that h otody of magnetlo 
Tariations may lead to ftivxeaohuig jtosnlts in the deld long-range 
foreoasts of weatiier. At any rata, the Mbjeel is Sf sooh importaooe 
that it ought to reoeivo the attmtion wellmgnippad esipeditions to 
the more remote parts of the worid. 

Olmate mA Okamga of dfanate. 

The last phyaiographio problem with whioh we shall here deal is 
climate, the most important futor of phyrioal environment in its efbot 
upon life. The subjeot naturally ftUs into three divisions, namely, ihe 
climate of gedogioal times, the climate of the historio past, and ihe 
climate of the present. The study of the dimate of geolegioal times 
is primarily the work of the geologist ; ueverthdess, it has so intimate 
a relation to the work of the geographer that he cannot afford to neglect 
it In the first place, the geographer oannot properly understand the 
effect of olimate upon life nnlees he knows how long tha preeent 
oonditions have prevailed and what sort of oonditiona preoeded them. 
In the aeoond plaoe, the olimatio conditions of the pest million yean, 
more or less, aro leaponaible for a vast number of purely geographical 
featnreiliiSieh aa the natnze of the univeraal mantle of ndk waate whioh 
oovors all the landa, the forma of terraoea, piedmont slopea, alluvial 
plains, and other features, and the preeervation or eztinotion of basins 
which have no drainage to the ocean. Moreover, in addition to all this, 
it is peonliaily fitting that the geographer in Oentral Asia dionld 
engage in some gedogioal work, beoanse he is likely to penetrate to 
regions where it may be impoasible to carry on regular gedogioal 
surveye for ikany generations. 

The study of the olimate of the historio pest and of the present is 
pre-eminently the fidd of the geographer. An entirely satisfaotory 
Icuowledge of present oonditions cannot. Of oourae, be obtained until 
meteordogioel reoorda have been kept tat many years. Nevertheless, 
the fragmentary observations npon winds, temperature, rainfhU, and 
ether phenomena made by the travdler in little-known regions sre I7 
no means without value. His most important oontributions, however, 
result fhnn oazeftil ohaarvations of the effoot of speoiflo dimatio oon- 
ditions upon the grouping of plants and animals, and npon the ooon- 
lutions, habits, and diaiaoter of man— a snbjaot to which refbrenoe 
Will again be made in diaenssing tha rdation of physiography to life. 

No. IV.— Asbil, 1910.] 3* » 
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Lake Depoeite and Old Sirande. 

0«&ttal Afis furnishes the best of opportunitieB for • study of 
finotonlioBs of dimate both in geoloj^eal and hutorioal times. Hitherto 
the dimate of the geological past has been stndied mainly in the 
gladated regions of North America and lhirope,the most notable excep- 
tion being the inTestigation of the diminished salt lakes of Bonneville 
and Lahontan in the western part of the United States. It has been 
proved that the glacial period was highly oomplex, consisting of 
alternate warm or dry and odd or wet periods, but a oomjdete record 
has never been fonnd in any one plaoe. The advance of a large glaoid 
sheet almost inevitably destroys the evidences of a smaller preceding 
sheet. In dry regions, however, the records of ohanges of dimate are 
much more fnlly preserved. In the first plaoe, there are nnmerons 
salt lakes, all of whidi act as great raan-ganges, expanding or oon- 
traoting in response to variations in the rainfall or evaporation. The 
depodts laid down in and aronnd such lakes vary greatly, in aoooid- 
anoe with the degree of aridity and the amount of vegetation in the 
regions whence the waters of the lake are derived. The deposits of 
one phase cover those of another, and there is little loss by erosion. 
Thus a complete record is preserved, which oan easily be read, provided 
we know the effect of spedfio dimatio conditions upon the nature of 
deposits, and provided the buried records oan be observed. It is every* 
where easy to study the oharaoter of present deposits, and in many 
oases buried records are accessible; for in basins, such as those of 
Lop and tite Lut, the edges of the various deposits have been fairly 
wdl exposed by erosion, and in Seyistan movements of the Earth’s 
crust have lifted them up and expos^ them to a depth of hundreds of 
feet 

A gedogioally minded explorer who oould devote several seasons 
to travelling about the borders of the (fid lake-beds of Lop, Seyistan, 
and the Persian Lut oould reap an amazing harvest. In a few years he 
oould probably learn almost as much about the occurrence of (fiimatic 
(fiianges in reoent geological times as has been learned in a hundred 
years in the less favoured regions where glacial studies have been 
carried on. His chief work would be the making of oross-seotions 
showing the suooeasion of lacustrine clays, swamp deposits, alluvial 
sand, gravel, salt, and foasiliferous beds in the greatest possible number 
of (fid lake-beda To obtain complete aeoti(ms he would neoeasatily travel 
up and down many waterless valleys, sa(fii as the one leading from the 
mountains of Euruk Tagh, in eastern Ohinose Turkestan, past the ruins 
of Hedin’s Lulan near Altmish Bnlak, to Lop-nor. T^ work would 
require a fiurly large equipment of camels to carry food and water, but 
the expense need not be great. There are scores of dry valleys on the 
benders of Lop-nor and the Lut that w<rald yield moot valuable tyonlta 
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Far and away the \mt <9portimitiaa, howavar, axe affiyrdad in |9<yiataii, 
where aarthHoioremeata, aoooApaaied by eoleaiiio flowa, haye in aome 
plaoea raiaed the bed of the lake aa maoh aa 600 feet within -very leoeni 
geologioal tiuM. Under preaent oon^tioaa it wonld be no ^a^ *Mib 
to travel for montha in the deeert regiona aarxonnding theae lakaai and 
it wonld be eapeoially diffionlt to viait the portion of the Seyiatan lake' 
bed which Uea in A%haniatan. The very difflonlty of the teak, how< 
ever, makea it more attraotive. 

The traveller who nndertakea the aonaewhat geologiaai^ taak of 
Btndying old lake-depoaita will inevitably angage in the mere atxiotiy 
geographical work of investigating ancient lakeHitranda. Ui both taska 
it is eesential to make aooorate mapa and to ran linaa of levels. 
The highest strand of Lop-nor lies abont 600 feet above the present 
lake upon the south side, and apparently somewhat lower upon the 
north. It probably surrounded a lake 300 or 400 miles long from east 
to west, and at least 100 miles wide from north to aonth. The strand 
has been observed at only two or three points, and its aotnal course 
elsewhere k purely a matter of speoulatioa. To map all the strands 
completely, and find whether or not they change in level, wonld be a 
most valuable contribution to knowledj^. Thu wonld involve traversing 
the Takla Makan and Lop deserts along lines where for a hundred 
miles at a stretch the explorer would be on new ground. It could only 
be done in winter, when ice could be carried for weeks or months, and 
“'hen camels would require the minimum amount of water. At other 
times the difficulties from heat and from saline water would be almost 
insuperable. No one should start on such an expedition without a 
thorough equipment and without previous training in less hazardous 
exploration. In addition to the mete mapping of the strands, interesting 
work might be done in studying the vegetation, which seems to have 
a peculiar quality in the regions once occupied by the lakes. A study 
of the dktribution of plants might possibly in itself be sufficient to 
determine the extent of some of the suooessive phases of the lake. 
The collection of samples of soil, and a study of the pozosity of the 
soil, and of its capacity for storage of water, within and without the 
limits of the ancient lijce might lead to interesting conclusions as to 
the relation of vegetation to lakes and deserts. Naturally, the 
explorer who studied the strands of Lop-nor or any of the other 
lakes, wonld zigzag more or less from outer to inner strands in 
order to map all of them at the same time. In Seyktan the work 
^vould probably be less difficult than at Lop-nor, so for as physical 
obstacles are concerned, although the Afghan portion would be very 
haxardous. because of the exclusion of foreignezs from Afghan territory. 
1 arious other lakes might well be studied in the same manner, and 
t ^oeptionally interesting results would probably be obtained in the 
great salt deserts of Bastern Persia. The thorough mapping of the did 
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a mall ootpa of inen at work for many yeara. 

Ohanget tn Biten. 

Oloady related to the problem of the expanaion of anoient 
ia that of the former oonraea of riTora. The Eeriya mad Niya rirera 
may aerre aa examplea of a large number of Omitral Aaiaa atnama 
whioh die away and utterly diaappear not far iiwm the fi)ot of the 
anrronnding monntoina. Beyond the fiurtheat p<dnt now reabhed by 
the water, old bhannelB and linea of vegetation ahow plainly that 
atreama onoe flowed farther into the deaert. Again, in Trana-Oaapia, 
aa haa been already aaid, the Ungua and the Tuaboi are auppoaed to be 
anoient oonraea by which the Oxna river onoe flowed paat or throngh 
the Sea of Aral to the Oaapian. A oarefnl mapping of theae and of 
many other old bhannela would be an arduoua but profitable v , The 
relation of auoh atreama to vegetation, and the ohangea whioh take 
place in the flora of a region when the atreama deoreaae in ■<««, 
furniah moat attractive flelda of atudy for the geographer whose taatea 
arebotanioaL 

One of tbe most peculiar phenomena in Ohiueae Turkestan is the 
ohangea whioh have taken plaoe in the oonrae of the Tarim river. In 
very recent geological times, but probably long before the advent of 
man, this stream appears to have flowed nearly straight east fiOkn 
Eashgar, and much to the south of its present oonrse. Later it flowed 
in approximately its present oonrae as far as long. 87 ° E., and then, 
•• Hedin discovered, continued eastward, instead of turning to the 
soutii-east and south as it now does. At a point near the spring of 
Altmuh Bulak, iblly 80 miles north-north-east of its present month, 
it diabhaiged into Lop-nor, then apparently larger than now. Little by 
little during the last two tbonsand years the river has been its 

course back toward the south. Except in the lower portion, however, 
it atill follows a peculiar, peripheral course, much nearer to the north 
side of the basin than would naturally be expected. The 
river, which also enters Lop-nor, follows a similar peripheral conrae on 
tbe south side of the basin. No one has aa yet explained the peculiar 
oonrse of either stream. It is possible that during one of the intei- 
glacial epochs Oentnl Asia became so dry that none of its streams 
reached a terminal lake. Under such circumstances underground water 
would cause a none of vegetation to flourish at the foot of the piedmont 
slopes where tiie Tarim and Oherohen rivers now flow, just as such a 
aoaie now flonrishes elsewhere. In oonrse of time the deaertwaid edge 
of tbe area of vegetation would become higher than the pwtion slightly 
nearer the mountains, beoanse wind-blown sand would aooumulate 
among the reeds and tama r isks on the border, where the moving d.unes 
would be eheoked by growing plants. Thus the aone>(tf v^getatit® 
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moantaiiiWMd oid* ind * low nrell of nnd and Tegotation da tw t w a ri. 
Wtm the dimtte hooNne moiator on the advent of a glaoU qpoah, 
the zivera wonld natually flow fiwther than heltne. It would be hMd 
to dow ataajght ont into the aand, bat eao7 to follow tho nne of 
▼egetatioot 

Poedbly the dhief ohaagea in the Tarim rivao daring the peat two 
thousand yenn an doe to the tendanoy of the OinHn to abandoi its 
piesent peripheral ooane and flow in the nonnel fluddon neao the oentn 
of tbe basin. The theoiy hen p n ae nt ed ii not adraaoed witti the idee 
that it is oondlariTo, bat menly to i&astrate tiie pNhlem. A eoond 
oondlasion most be baaed opon linea of leToIs ran aorosa the sons of 
vegetation in various plaoes and oat into the desert. It farther requires 
a oarefai stody of the relaticm of vegetation to tbe movement of sand, 
rt is posrible that tho supposed tendency of the Earth's rotation to cause 
a right-handed deflection of riven in our hamisphen has something 
to do with tbe matter. Altogether the peripheral coarse of the rivsn 
of Eastern Turkestan presents one of the most interesting among the 
minor problems of Oentral Asia. 

Having studied tbe terminal lakes of a river system and the andent 
channels in the desert plainSi the next step would naturally be an 
examination of the upper portions of the riven to see what evidenoe 
they present as to dimatio conditions in the past One of the most 
important lines of evidenoe is the allnvial femoes which obaraoterize 
innumemble valleys thronghout Oentral Asia. They fhrm the only 
iaud available for agrionltore, and henoe are of importance econo- 
mically. Some lie in valleys whose heads have contained glaoien; 
but in many oases the valleys have never been glaoiated in any portion. 
It appean as if such terraces were due to changes of climate. Apparently 
in moist periods the mountains were well dotbed with vegetation, 
but in dry periods the vegetation died. Then the sdl which had 
accumulate upon the dopes, and bad been hdd in place by roots, was 
carried ofi^ for there was nothing now to protect it from erosion. Thus 
the minor tributaries brought down such heavy loads of sediment that 
the larger and more dowly moving streams were quite unable to oarry 
it all away. Aooordingly, depodtion took place, and broad alluvial 
plains were built up. Sometimes the gravel and sand reach a depth of 
500 or 1000 feet. When the mountains were wholly denuded of their 
rock waste, or when the dimate changed so that plants grew once more, 
the aotivily of the streams changed; being now no longer heavily 
loaded, they were able to erode and to out gorgas in the allnvinm which 
they had previoudy depodted. Thus terraces appear to have been 
formed. This theory ne^ to be oarefully tested, partly because of its 
importanoe in tiie understanding of sudh interesting land forms as 
terraces, and partly because of its praotioal bearing on the problems of 
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forestation and deforeitation. It woold be well worth whilS to cai^ftilly 
map the terraoee of a large number of streame in Tarione parts of' 
Oentral Aria, and at the same time to ascertain the oonditions under 
which they were deposited, and under which they haye been eroded. 

Olaeiation, 

In the lofty valleys near the heads of the main streame of Oentral 
Aaia^ glaciers have given rise to striking phenomena. These too, like 
the lacustrine strands, abandoned river courses, and alluvial terraces, 
have never been adequately mapped. Glaciers many times as large as 
the greatest in the Alps are still unnamed. The mapping of existing 
glaciers is an interesting matter, but it is even more important to map 
the moraines, which indicate the extent of ancient glaciation, and which 
show how many times the ice has advanced in various places and how 
far. The lakes of the Tibetan and Tian Shan plateaus are known to 
be very numerous, and it is certain that many of them are due to glacial 
action. As yet, however, we lack exact data as to the origin, nature, 
and histo^ of most of them. This problem should be solved in con- 
nection with the mapping of ancient moraines. It has often been 
surmised that some parts of Tibet may at one time have been covered 
by a small glacial ice-sheet, and no one has as yet disproved this possi- 
bility. It seems probable that such local ice-sheets may have existed, 
but this can be proved only by a -careful mapping of the glacial repontf 
of the high plateau. 

The preceding discussion of lake strands, ancient rivCr courses, 
alluvial terraces, and old moraines, centres about the problem of climate. 
In order to obtain the most trustworthy results, the explorer should 
determine the relation between these four types of phenomena. In 
other words, it is essential to discover exactly which strands, which old 
channels, and which terraces or portions of terraces were formed at the 
time of certain moraines. To accomplish this the traveller must deter- 
mine carefully the exact number of the phenomena of each kind, and 
also their relative sisse and age. He must endeavour to find terraces 
which end at the strands of lakes, and others which in their upper 
portions are associated with moraines. A single instance of such 
rriations will not suffice. It will require long and careful work to 
find enough instances to prove either that the moraineB, terraces, and 
strands are due to a single climatic cause, or that they are unrelated. 
In this connection it may be pointed out that the study of terraces 
afibrda scope for most careful observation and theorising. The adjust- 
ment of a stream to its grade and velocity and volume is so delicate 
that very slight changes may produce important results, and the results 
may difler in different portions of the course of a stream. Thus it is 
posrible that a given dry period may cause deposition in one region 
and erosion in another, and a certain wet period may dp lik<fwh»- 
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ntoBunn m BZPL0E4ti0K-<iiirmL asia. 

Htnoe* the «zplom who attempt! to soIto the oliiutio pmUem# of 
reoest gedogioel timee in arid zeghma nnet be oootinnatl^ apm hk 
gnard. He must fidlow many atreama firom head to numA In Older 
to aaoertain what ohangea take fdaoe ooinoidmtly in Tariona parta of 
their oonraea. 

Hiftorfe Change* of (XmaU, 

The moat intereating olimatio atndiea are thoM whidi deal with the 
climate of hiatorio tlmea. Opinion ia mnoh divided npon thia anbjeot 
To many travellera it aeema probable that theM haa been a ateady pro- 
greaaive deaiooation of Central and Westem Aeia, and peihapa of other 
regions, thronghont hiatorio tlmea. Other anthoritiaa, piaay of whom ore 
meteorologiata, daim that there haa been no anoh change. The dimate 
of the Earth, they aay, haa been praoHcally nnifom fat aeveral thouaand 
years ; the only ohangea have been slight and rdativdy unimportant 
flaotnations abont a mean whidi is the same now as in the pest. 
Between theae two theories liea another. Aoootding to it, the dimate of 
to-day averages diatinotly warmer and drier than that of two thousand 
years ago ; but the ohange from the past to the present has taken plaoe 
in pulsatory fashion. Daring oertain epochs there has been a degree of 
aiidity greater than that of to-day, while other epooha have been 
charaoterized by relative moisture. According to those who believe in 
steady progressive desiooation, or in pulsatory desiooation, the difforenoe 
Iwtween the conditions of dvilization in Central Asia two thousand 
yean ago and to-day is due largely to deterioration of dimate. Those 
who believe in pulsatory changes think also that each major pulsation, 
lasting for a few oentnriea or a thousand years, as the case may be, has 
produced important efiieots upon the distribution of population, and 
npon historio events, such as wan, migration, and the foil of empires. 
Believen in the theory of olimatio uniformity, on the other ^nd, 
naturally deny that climate has been responsible for any such results. 
Between these three theoriee choice must be made, and it is incumbent 
npon geographen to gather the foots which shall lead to a positive 
conolnsion. 

In this problem, as in others, mapping plays a highly important part. 
One of the greatest services which the explorer can render to sdenoe is 
the careful mapj^g of areas of anoient human occupation and cultivation 
as compared with present areas. In Trans-Caspia, for inatanoe^ numerous 
ruins lie in places which are to-day uninhaintable. In a atill larger 
number of oases anoient mina are associated with modem vlUagea^ but 
the mins indicate a much denser population than to-day. The habitable 
districts of Trana-Caapia have been foirly well mapped, bat there are 
no good mapa diowing in detail the areas of aadeat dviliaation. In a 
limited region it is quite poasiUe that variona aoddental causes, such 
•w the defleotion of rivers or human cardeaaneaa, may have caused 
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ft AMnlttiitioii Jto tlw ftiftft of onltivalioa nitlumt ft diipiAvtioft'fai i]ift 
)irft|*Mapply. Taldng the oonntiy as a wboloi howeref* aobb onuBot’ 
belhaoaM. TkaBnanaiM to-day have introdooed a degxae of paaoo and 
boontity whioli parmitt the fiiU ntilieaiiaii of all the a’VailaUe aralar- 
mpi^y. If it riionld be found that for the oonntry at large the area of 
aaident onltiTation was notably larger than that of to-day, it mmld go 
far toward eataUiahing the fact of an important change of climate. In 
Pnda and in Tnrkeatan the aame phenomena esiat upon a atill larger 
eoale. In thoae oountriee not even the areae of modem onltivataon 
have been aoonrately mapped exoq^t in a few oaeee, and mnoh lees the 
areae formerly ntiliaed. 

In all Buoh atndiee oonatant and vigilant attention must be given to 
the date of the mine tinder ooneideration. Againand again we are told 
that mine cover an area much larger than that which can be cultivated 
to-day, but thia, it ie eaid, doea not indioate that the anpply of water 
waa once greater than now. The raina date from variona agea, and 
thoae of any one age indioate a population no greater than that of 
to-day. Hence it ia neoeaaary to find, not only how great an area ia 
covered by mine in a given portion of the deeert, but alao how far 
thoae mina indioate that the wh<de area was under onltivatian at once. 
Much help in thia problem will be obtained by a atudy of ruina whioh 
lie far fiiom aouroea of water or from areas now under oultivation. 
ISaaaiWementa of riven and of bodies of water in piedmont plains, such 
as thoae auggeated in an earlier paragraph, will give data to show how 
much water could reach a given ruin if the present stream were carried 
past the oada of to-day to the more remote aites of habitation occupied 
in the paat. Near Niya, in Ohineae Turkestan, the most distant mins 
lie in the desert, some 60 miles beyond the present oasis. Apparently, 
if the water whioh now irrigatea the town of Niya were allowed to fiow 
as &r as poaaible, it would not auffioe to reach the mina, even if none 
of it were used in the modem oasia ; and of oourse there would be none 
whatever to support the extenaive gardens and fields whioh onoe occu- 
pied many square milea of what is now pure deaert. It ia probable that 
there are many other places where phenomena of this sort exist, and 
when accurate measnnments ought to be made. 

Another line of etndy ia the investigation of mina in connection with 
lakes and swamps. For instance, tradition nlaies that the mins of 
Sabari lie upon the bottom of the northern portion of Lake Seyiatan. 

natives say that not many years ago the lake dried up sufficiently 
to expoee the mins for a month or two. Near the ahoree of the 
Oeapiaa aea various mins lie beneath the present level of the water. 
Other mine at Baku and Derbent and elsewhere on the shorea of 
thft Oaapiaa diow marka which indioate that the vrater once stood 
much hif^ ihan now. At lasik Kul, in Southern Slbwia, among tip* 
Tian Shan mountains, mine are reported to lie beneath the levelnf the 
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ntgwtailirt UkftoiiM itQod hmn ttMn acnr. 
Far to ilM muA, State Njpovta teat tlie eastward ooatiniistttik of tbo 
Qitot Ohintoo Wall puMo ttanHwa wUdi onoe ^rato Una. Btoa OM 
oMi ^atelj aaa upon tbe wall itaalf maria te^Nliag tea latal fa 
wliioh teia water zoae. Than am piolialilj many oteor maea of ntea 
oiteer witete tea preaani Ikaita of lakaa or lying albom team ani 
marked by tea aotem of tea waters tei xagtoi to meat team ate 
traditemi, and in many oaaaa aoteal hiatorio MOttida iadioate tea 
time to white ilia mina bakmg or daring white tea lahaa maa. By a 
stndy of late phanomana it la ponrihte to aattewte with % teir dagiaa 
of sooi^raoy tea axaot oooma of tea riaa and &U of aaoloaift lakaa, and 
oonaeqnantly of ohangaa ct dimata. 

In all tea daaart xagiona of Omitral and Wastam Ada team am 
nnmaroaa traditions or moorda of old roads white am not now aaad. 
In tea days of the glory of Boma^ great trade xontao passed throaf^ 
Afghanistan and Persia in places wham no oommaroial oamvan tMnlm 
of going to>day. At tea dawn of history vast oaravans, oanying tea 
trade of China to tea west, followed a ronta white is today improotioabla 
beoansa of the abaanoe of water and fodder. In like maniMr old toads 
onoa oroased the sands of the Takla Makan desert, the vast waste plaoas 
of Vrabia, and the dry stony expanse of the Syrian desert. Som of 
the roads ham been abandoned for one oanse, and some perhaps tax 
another. It would be an interesting matter for an explorar to set out 
trite the purpose of following as many of these old roads as possible. 
He oonld then determine how far they am today praotkable, and how 
far a change in physical oonditioos has mndered teem no longer passable 
for oommeroial caravans. 

In studying tee problem of climate, the effect upon plants and 
animals is almost as interesting as the effect upon man. In tee Eurnk 
Tagh of Chinese Turkestan, near Turten, the piedmont slopes of gravel 
among the arid mountains are marked by old game paths leading to 
opringa now dry. At some time, so recent that the paths am still 
preserved, the springs must have contained a relative^ permanent 
supply of water, although now teey contain water so ramly that animals 
visit them only at long intervals. Hem and teem sheltem for huntem 
stand beside the desiooated springn showing that wild animals foe* 
quented the place sinoe tee coming of maa. It is highly probable that 
other evidences of this kind mig^t be found, and that a stndy of the 
<listribution of animal species in the past as compared with tee present 
luight lead to interesting moults. This is one of the many problems 
wliioh have as yet received practically no attention. It would hardly 
’■c wise to undertake an expedition whose teief purpose should be 
such studies, but the geographer who has the matter in mind is apt to 
pick up foots white may be of mute importance whan interpreted in 
‘-unneotion with what is learned by otiiero. 
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A rtudy of Togetatioii and its relation to to yi^ 

lmrg6 ramilta. Deforestation is one of tiie sabjeoto of fMtoH kt^pottum 
in all the diiet portions of the world. We are told, soaMtoito, that 
the cutting off of foreata causes important ohangee in iminfim, but 
metBopologiriB almost nnirersali/ deuy tbia. We are fartbet told that 
the cutting off of foreata baa been one of the great oausee of the ikU of 
nations and the decay of civilization in variona parts of Asia. Nomereos 
traditions and historic records unquestionably indicate the Ibnner 
presence of forests in places where none now exist. This subject should 
be studied by an explorer trained in forestry and in climatology. He 
should go to the areas where historic records prove the former e^tence 
of forests, and should there examine carefully the possibilities of 
forestation at present. He should collect data as to the depth of soil 
and especially as to the occurrence of summer rains, which are the 
most important of all factors in determining the location of forests. In 
addition to this, he should study especially those areas where trees, or 
other forms of vegetation, have died off and disappeared without the 
intervention of human agency. Such areas are found especially in 
Ohinese Turkestan, where hundreds and even thousands of square miles 
of the zone of vegetation are studded with the gaunt skeletons of 
poplars, which have died from lack of water, and with great tamarisk 
mounds, whose peculiar growth is apparently due to the same cause. 
Elsewhere, for mile after mile, the stalks of dead reeds cover the groubd 
in profusion, showing that where now all is dead and barren, vast beds 
of waving reeds once stretched green and gold to the horiton. Again, 
in other regions, traces of forests are reported high among the moun- 
tains beyond the present tree-line. Here and there traces of ancient 
cultivation and of fruit trees and poplars are found in places like 
Endereh, in Ohinese Turkestan, where to-day the water, which must 
have been used for irrigation, is so saline as to prevent the growth of 
such trees. Apparently such regions were once decidedly moister than 
now, and a change in climate has increased the amount of evaporation, 
thus causing the water to become more concentrated, and hence more 
saline and unfit for agriculture. A journey through Asia for the 
express purpose of studying the relation of forests and of vegetation to 
topography and rainfall, and of investigating the changes which have 
occurred in vegetation during historic times, would be as fruitful as a 
journey well could be. It requires, however, a man who is not only 
a geographer in the sense of being able to travel and make maps, but 
also a man who has a thorough training in the ecological or geographical 
branch of botany. 

Before leaving the subject of historic changes of dimate, attention 
should be oalled to the necessity of systematic search, not only fo' 
evidences that the precipitation of the past was more abundant or 
the temperature lower than at present, but also for evidences of loaf 
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pieoipitartim oy hi|^ impm/im tlkm ihm itow. Voy imitanoy^nte 
th6 lake 0I Son Kidt in iha Tim Shin sioimtiiiii, ihm iiii 1 tnutite of 
old oanab evidontly deiigiiod for irrigitlcniibat lying in 1 ngioitwliero 
to-day ^prionltnie ta utterly impoasible. Snow folia almost every 
month in the year, and the brooks are akhnined with ioe in mid'^Uly. 
Nevertbeleaa, at some time, crops appear to hiTe been grown here. On 
the other aide of the world, in Mexico, rains of villages are reported 
in places which are to-day so odld that agriculture III impossible. It ie 
possible that in Tibet, or in the high mountains of TIan Shan, or in the 
Altai other snob places exisi If they do, they point strohgly to an 
hiatorio epoch when the climate was distinotly warmer than at present. 

In all studies of historical as well as of geological changes of climate 
the problem Of correlation is fundamental. Just so far as possible, each 
2)htmomenon must be aoourately dated, and its relation to other pheno- 
r ena must be investigated. For instance, the struotures which lie 
1 elow the level of the Oaspian sea, and are now submerged, appear to 
be of two ages and to indicate two diflbrent periods of exceptional 
aridity. It ought to be possible to determine whether they are con- 
temporaneous with the reported ruins in the lake of Seyistan and with 
the canals of Son Eul. 

Effect of Pronounced Enmronment upon Man. 

To the minority of mankind the most interesting portion of 
geography is the ontographio portion, dealing with the relation to 
physical environment to life. An understanding of the influence of 
<mvironmeut upon human habits and oharaoter can be obtained most 
easily by the study of primitive people, living under extreme con- 
ditions of any type, but espeoially under extreme conditions of either 
climate or topography. Hence the nomadic inhabitants of deserts, the 
dwellers in oases, or the people of lofty secluded mountains furnish 
peculiarly profitable subjects of study. We find that in such oases 
peculiar habits and customs are generally localised in small areas. 
For instauoe, a certain tribe in the Sahara desert is noted for its 
honesty, never stealing as its neighbours do. The explanation is 
said to be that the tribe lives in the sand, where it is very easy to 
follow tracks; henoe a thief is almost sure to be detected, and honesty 
has become the rule. Again, on the famous Karakoram route from 
ludia to Ohinese Turkestan, it is a point of honour with the native 
travellers never to steal any artiolea found upon the road. Time and 
<^galn caravans on the vast uninhabited plateau, at an elevation of from 
^ sOOO to 18,000 feet, are overtaken by storms or are incapacitated by 
the death of the paok-animals. They leave their bales of goods beside 
the road in full view, oonfldent that no one will touch them, and that 
they oan leium and get them the following season. This peouliar 
h nu of honesty has perhaps grown up because each man who travels 



4l« FiOBUBifS nr XXPLOEATIOir-O^EiL ASIA. 

tliis Mefnl loate is lkbl« to nfbr low himotf f, ond ibu them hw 
•nwa » liidiiig of of mpothy for tlio kwet of otbon. A good eswupte 
of Uw oibot of dlfbrent kinds of environment is seen in the lisiflts 
of varions people ss to so simple • prooew as bread-making. The 
Turkoman of the Transoaqdan desert bhooses a sandy spot ibr his 
fire, and when the sand is hot bmshes away the ooalsi smooths off 
the gronnd, and spreads the dough npon it. Then he pokw the ooals 
mingled with heated sand baok upon the dough, and leaves the bread 
to bake. The Afghan, living among stony wastes, oftentimes heats 
a stone in the fire, pulls it out, oovers it with dou(^ and throws it 
in again. The dweller in the smooth alluvial plains of Persia makes 
an oven of mud and heats it with bushes. In all these oases the oon- 
trdling fimtor of environment is blimate. It is the low temperature 
of the Karakoram route which miAes it so diffloult. It is the long 
prevalence of aridity which has given rise to the sandy deserts of 
Transoaspia and the rooky piedmont slopes of Afghanistan. Topo- 
graphy, too, is highly important, for the altitude of the Karakoram 
plateau oauaes its low temperature, and the flatnew of the Perdan 
jdains causes them to consist of fine clay rather than sand or gravel. 

Another type of human response to geographical environment is fimnd 
in andiiteotuTe. For instance, in Eastern Persia, and in other regions 
where the blimate is dry and where the mountains are so low that they 
fimush practically nc water for irrigation in summer, it is impcssiUe 
to raise trees, which require moisture during a long season. Hence the 
inhabitants have adapted themselves to tiieir surroundings- by learning 
to build houses composed entirely of adobe bricks, and having domed 
roofb. On the other hand, at the foot of the Kwen Lun mountains in 
the nme of vegetation, in Chinese Turkestan, there is no mote rain 
than in Persia. The mountains to the south, however, are so high as to 
be covered with snow all the year. This gives rise to great floods which 
persist well into the summer ; hence, even in the latter part of the 
season, there is water enough to foster the growth of trees. Therefore 
the Ohanto of Chinese Turkestan uses wood abundantly in his house, 
and employs olay merely for plaster, as a rule. Sometimes, indeed, 
along the lower courses of the rivers, he cannot use mud even for 
plaster. The salinily of the soil is so great that the clay, even though 
of fine texture, will not stick together; hence it is impossible to mske 
adobe bricks or to employ it as plaster to stiok in the chinks between 
the logs. The Chanto can keep the cold winter air out of his house 
(m]y by the poor expedient of putting layers of tamarisk twigs ox of 
reeds l^ween an outer and an inner set of roughly hewn pcqplw-bsama 
Hundreds of other examples of the localization of ^Moial habits, or of 
ij^erial modes of life, because of peculiar blimatio or topographic oon^ons 
nif^t be cited. Many sobh are recorded in books of travel; but id the 
mqjotity of oases, while the peculiar habit is noted, the, oaus| is not 
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vaxaaam nr ixrLOB4noir<-(narrBAL abia. 

e^laliNd. Ths fMgAfliak ivlioM (Mtai ethnologlcri kw bdbM 
Mm M dnott 'mlbBilbd und • Butt fl ad i wtfng flaUl. 

MifraHvM. 

Th« imdiiMM iritih wliioih mankind, eqpeoiaUy in ptiaitiT« not* 
ditions, movni from plaoe tor plaoe in xaapoiiM to oUmatio oonditiaM 
ia eztiaordinaiy. T«ar after yaw oBiil^g mum cm tka adgea of tka 
oaaw of OentralAiia araakandoned w laolaittaAk iCMponM to imammri 

Tariations in rafnlUl. ]f^EnofilMM»i^nmatintan«teafafafiryaan 

wonld ba an inteNating means of dkteinii^ a loai^ moord sf minlkU in 
plaoee wkannoinBtramentaliaootdSaanbakspt. Annnaf moiatiou of 
pxaoiptation aomaUmaa aanaa moramanta of pc^tslaition on a somawkai 
large aaala. During tha dry yean of tka aerantiaa uariStts tribea of 
Dangana and otham ohangad their ikahitat baoanaa of soareity of fodder 
for thdr animala In aoma oaaes they traTsOad hundrada of mileB, and 
oama into warlike oonfliot with tha people along their route. Tha 
number of such minor moTanimta must be great, and oatafiil inquiry 
would probably enable ua to oorrelata them with elimatio qyalaa such as 
the thirty*fiTa-year perioda of Brttoknar. Thera ia probably no geo* 
graphioal problem more important than a detailed atudy of the ^imt 
of cyoliool ▼ariations of olimate. In oertain regions the rainfall of the 
moiat portion of a Bifiokner oyde ia from 50 to 100 par cent, greater 
than that of the dry portion. Suoh a difietenoe may cause tha limits of 
profitable wheat-raiBing, for example, to shift through three or four 
degrees of either latitude or longitude. In oTery generation hundreds 
of thousands and probably milUona of the Earth's human oooupants are 
plunged into distreae beoauae of ignoranoa of the fret of dimatio oydea. 
Every bit of information which the travdler can gather on this subject 
has a direct practical application. 

In connection with moyemanta of popnlation, cna of the subjeota 
which preaents a broad Add of study is the routes of seasonal migrationa 
and raids. Data as to these are easily obtained, fixr the nomads ore 
always ready to tdl where they spend the winter, where th^y moye in 
spring, and where they go in summer. The geographer's pwt, here as 
in BO many other oases, is first to map the migrations. Then he ia 
prepared to see what peonliar duraoteriatios they posaeas, and why 
special routes are followed. An interesting problem wonld be to aee 
what rdation exists between the summer and winter oamping-groanda. 
Do people who lire during the summer in lofty plateaus so odd that 
iigthing will grow except grass, more to any (^eoial type of region 
iu the winter, or are thdr winter camps determined me^y by acd* 
dental oonsideTationa, such as proximity? Among tribes suoh as the 
Afghans, who ate in the hehit of meking reids, it wonld be profit- 
<chle to esoertain exactly the ssasms at rriridi raids are most common, 
and the oauses. This, like many other subjeots, is one upon whidi 
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more or leu liaa beea written, but it has neyer been studied sysfemeti- 
oeUy« Amoug the Arabs the months of May and early June are the- 
great time for long raids. The reason is that at that time the mother 
oamels can be taken away without injury to the young, and their milk 
oan be used to support not only the raiders, but the fleet mares needed 
for the flnal dash against the enemy. Similar oustoms, due to the 
changing seasons, must exist in many plaoes. 

Diitnbutian of Modes of Human Life, 

The last geographioal problem which we shall consider is the distri- 
bution of Tarious modes of human life. In Central Asia, because of the 
contrasts due to the aridity and great relief, we find different modes of 
life in interesting and suggeatiye juxtaposition. One of the tasks to be 
accomplished by the explorer in Central Asia is a mapping of the 
location of each type, and a discussion of the reasons for its location. 
Most parts of the world are divided more or less distinctly into linear 
zones running parallel to the main mountain axes. This is ospeoially 
true in dry regions. The first zone consists, of course, of mountains 
or plateaus ; then come slopes of piedmont gravel, and beyond these a 
zone of vegetation or a strip where rivers spread out and oases are 
located. Between or beyond the oases the sandy desert begins, inter- 
rupted sometimes by rough tracts where deposits of clay are being 
dissected by the wind, and sometimes by bands of vegetation alon^ 
streams which are of such size that they have not disappeared in the 
zone of piedmont gravel. Finally, beyond the sand one finds A terminal 
lake located in the lowest part of a basin and surrounded sometimes by 
great stretches of salt, and sometimes by vast swamps full of reeds. 
Each of the zones has its own peculiar people. Among the mountains, 
provided there are plateaus or grassy slopes, the population oonsists of 
ncmads, such as the Kirghiz or the Kurds. In the valleys village- 
dwellors of the same races cultivate a few scanty fields for half their 
living, and for the rest drive their fiooks into the mountains and lead a 
semi-nomadio life. Hardy people and bold they usually are, and prone 
to plunder their richer neighbours. At the foot of the mountains the 
zone of piedmont gravel is sometimes habitable, but never rich, and 
often utter desert. If it has any inhabitants, they are apt to be 
nomads or else poor villagers, who dig tunnels into the gravel and 
thereby extract a scanty supply of water from its depths. The wealth 
of the country is concentrated in the oases of the zone of vegetation. 
Oftentimes the zone is by no means continuous, and is very irregular, 
its diatanoe from the mountains depending upon the size of the rivers. 
Neveziheless, it has a genuine existence in almost every arid region. 
Life in its shelter is relatively easy ; there is usually slight danger ef en 
ffom nomadic raiders ; and there is little to tempt the inhabitants away 
6om their pleasant oases. Hence there develops not only a type o%oivil 
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organisatioii entmlj difliBrezit ftom^thAt of dOMort or moiuitaiii tribeft, 
bat aloo o wookar or softer type of ohmoter. Out in the ilMid life 
onoe more beoomee hardy and there are few inhabitante-^noinaday depend- 
ing chiefly upon oameU and eheep. Finally, in the swampe mmnd tim 
lakes the most peculiar of all the raoes are looated— the ftrwlers of 
Seyistan, depending for a liyelihood upon the birds which they catch in 
nets ; or the Lopliks of Chinese Turkestan, depending largely upon flsk 
To map the yarious zones of Ontral Asia and the distribution of the 
different modes of life ie one of the meet fimitlU and ihscinsiting tasks 
of the geographer. When he has done so he is ready to discuss the 
causes which govern the distribution, not only of man^s vsried modes 
of life, his occupations, and his habits in respect to physical matters, 
but also of mental and moral characteristics. This lei^s directly to 
one of the most profound and fundamental of all subjects of study, the 
great problem of how far geographical environment is the ccntrdling 
iactor in human life, and how far other causes operate. The solution 
of this problem is not, perhaps, the province of the geographer; but it 
is his duty to prepare the facts which shall lead to its solution. Having 
mapped the distribution of varions modes of life, he may well snpple- 
ment his work by making anthropological measurements like those 
well made by Stein, and by a study of the distribution of races, 
languages, and religions. He is then prepared to make comparison 
between the inhabitants of similar regions who differ in race, religion, 
language. Knowing accurately the physical conditions of life, and 
being familiar with the customs or manners of the inhabitants, he can 
judge how iar uniformity of physical conditions induces uniformity of 
life. 

The number of problems which await the geographer in Central 
Asia is almost infinite. It has been possible in this article to touch 
upon only a few of them. Exploration, in the common sense of mapping 
new areas, is to-day relatively unimportant. Exploration for the purpose 
of solving the great problems of the stmotnre and form of the Earth’s 
surface, the distribution of physioal types, and the relation of physical 
environment to the grouping and character of living organisms presents 
a field whose possibilities are boundless. 


THE PRESENT TREND OF GEOGRAPHY IN THE 
UNITED STATES. 

By E. B. WHXTBBOX, XTziivendty of Wisconsin, ICadison. 

Suppose we begin with the decade of 1880 to 1890, There were then a half-dozen 
American text-books in use, mors or less alike. They consisted of a number of 
uucQDnected chapters; on astronomy, on geology, on meteorology, on a phase of 
/oology, a chapter dea^bing the main physioal featiirss of the oontinents, a treat- 
nient of magnetism, of glaciers, of the distribution of the races of men, and some 
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oihar topiof. Thta, u noWi the prsTtiUng ohmoter of tho tezt-boalu ^htofendiied 
tbo nfttaio of tho oabjeot-matier whidi was tau^t in the aohoola. 

In looking ofer those earlier text-booha^ one is Impreeeed with this bol; in tibeii 
iiiake*tip tihtte ym no unifying principle. Each separate chapter was 1 ike a iq^te 
iiuipogni|ilL The hooks might almost hate been a coUeotion of ohapters bonowed 
bodily from ten or twdire text-books on the various iipiiBnoea, with a limited amount 
of strictly geograjdiloal material added. The study Was not areal science. Perhaps 
it was more truly an iutioduotion to the general field of science. When well taught 
it was interesting, informing, and as useful as most school studies are, but it was 
almost wholly a book study and a memory study. Few, if any, teachers considered 
physical geography as a laboratory science at all in those days. 

Twenty years ago some leaders of thought in the field of earth science began to 
voice mild protests against this kind of physical geography. A reform movement 
started, and in 1893 took shape in the epoch-making report of the Committee of 
Ten, or rather, the report of the sub-committee known as the Geography OonfiBience. 
The recommendations of this committee were so manifestly sane that they appealed 
to the thoughtful teachers in high schools and oolleges the country over. This 
report, among other things, recommended a closer delimiting of the fitid of physical 
geography, particularly emphasising the treatment of physiographic processes, and 
of the origin, development, and classification of land-forms. Field and laboratory 
work were oidled for, and it was recommended that the subject be given an entira 
year of time, preferably the first year of the high school course. (A fourth year 
elective course was also recommended.) 

Fortunately this report was soon followed by a very acceptable text-book con- 
structed on the lines laid down by the committee. In a case such as we are consider- 
ing a report of a committee, no matter how sane and convincing, will bear little irtpt 
in the field of actual teaching unless the teachers can have a text-book embodying the 
principles and the subject-matter recommended by that report. The success of this 
first modern American physical geography brought forth other books of the same 
general character, and by 1903 the new type of physical geography was being 
generally taught. We have been at it long enough to give it a fair triaL We have 
a large and varied collection of laboratory manuals. We have had much discussion 
of the subject in educational gatherings. The Journal of Otogra/ghy has collected 
and publi^ed opinions of a considerable number of interested men, who have set 
forth very positively their views. We have had a round-table discussion among the 
foremost geographers of the country at the Baltimore meeting of the Asaopiation of 
American Geographers in December^ 1908, followed by the appointment by that 
body of a committee to make a report upon Secondary &ho61 Geography. We had 
the appointment by the National Education Asaociation at the Cleveland meeting 
in 1^ of a eimilar committee, whose report was made at Denver last summer. 
All this indicates the widespread feeling of unrest among teachers of geography. 

To what, then, is this feeling of unrest due ? I brieve that Prof. Dodge, editor 
of the Jousmal of Qeogra^y^ felt the pulse of the movement in the questicDS which 
he published in March, 1908, and the answers to which were published in that issue 
andthe April number of the same year. The general critioism of idiysioalgeogiapiiy 
as tauipit in high schools may be summarised somewhat as follows 

First, it is too blosely restricted to the description and dassification of land- 
fiirms, ia aomewhat too geological, and has a tendency to include unusual and 
nnimpoitant land-forms and water-forms in order that olaiaiflcationB may be com- 
plete. Fbr example, it is not uncommon in a text-book to find six, eighty or ten 
dUbrent kinds of lakes or plains or mountains described, even thoogb, perhf^ 
third of these are relatively rare forms. 
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SeooBdi thmiidliliiiMifi^^ of hbmioiy 

dono, And with ilid multf of that labmtor y woik. 

ThM» Uiero b a giooing bdUef iluit gMgmphy aoeoiidary lohodt ihouU Act 
bo simply goognq^y, bat thoald bo bssed apoa a pmUmiDafy study bf 

physical gsognpby»fidbwod by a study of geograi^ Ho broader MpeeU; that 
18 , gaogitphy inwhioh tbohuiiia&Alomeiiiis mote oonapioooast 

I wish to prsioat six of the slid^tqaAsItoi which veifftat oat by the 
iif Chogra^ In the eady part of 1908, togsther irith a fibtmi of the anaweie 
received. Theoe anawera will indicate aocaetliiiig of the tsend of ofinion. The 
group of men who aabmitted thaae answm is a vssy IlMifSoaghly Upressntative 
group, and their Opinions are entitled to as much wstgbl as the ophHons of aoy 
group of men that could be secured in this country. The qaemCns were as 
follows 

(1) Bo^yon believe that aeoondsry eohool geography lor studenta got prepaiing 
ti) enter odOege should be restricted to physical geogfa|diy as oatliacd in the 
modem texi*bodkB? 

Nineteen persona answered the queatiim. Every one said ** No * 

(2) Do you favour a continuation and development of the auxierti pvaotioS of 
emphasising the detailed, sympathetic olassifioation of land-forms? 

Nine s^^ unqualifiedly, **No” Three said **,No,*’ wHh some qualification. 
Four said ** Yes,’’ with some qualification. 

(3) Do you believe that seoondary school geography would be equally valuable 
an a subject for pupils not proposing to enter college, if it included more of a study 
ut selected regions of the world ? 

Eight answered ^^Yes,” without qualification; six, ^^Yes," with qualification, 
aud thrse, ** No,** with qualification. 

(4) Could a course along these lines (the study of selected regions the 
world) be as disciplinary and strong aa the present generally followed course ? 

Tea said ** Yes,” and four others, ** Yes,** with certain qualification. Two said 
“ No,” with qualification. 

(5) Should oommeroial geography be included in non-teohnical high schools ? 
If BO, should it be as a separate course or as an important phase of some systematic 
regional treatment? 

Of those who answered, eight favoured the introduction of some oommeroial 
(geography into the high sohool course, and nine objected to commercial geography, 
.it least as a separate study in non-teohnical high schools. 

(0) Is the cmitent of the modern course too much influenced by our belief in 
a necessity of laboratory treatment? 

On this question opinions were equally divided. Seven answered in the affiima- 
tive, with some qualification, and seven in the negative, with some qualification. . 

What, then, do these optniona indicate? 

(1) That high school geography should not be reatrioted to, the aubjeotHoatter 
. 1 ^ outlined in the modern American text-books. 

(2) That we should not continue the modern American practice of emphasising 
tli<j detailed, eyatematio classification of land-forma. 

( 3 ) That the Introduction of tiie study of oeleoted regions of the world into 

cuudary aohool geography is desirable* 

(0 such a oouiae oonld be as disciplinary and m strong as the present 
gem rally followed oourae. 

1 i>on these four points the agreement was ao oompleta aa to be convioumg; 
iHit on the queation of the proper plaoe of oommeroial geogtephy and the value of 
Idoutory exerdses there was a divlaion of opinion. Certainly, then, the trend 
^0. IV.—Apeil, 1910.] 2 a 
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of optntoa as iadicated by this iiiYeBtigation is dear. It is towaid the hunuailiiiig 
of tbe study. 

At the meeting of the Association of American Geographers in Baltimme in 
December, 1008, there was a round-table discussion on secondary school geography. 
At that meeting were fifty or more representatiYe geograidiers from leading ooUeges, 
and a few of the normal and high schools. There wim unusual harmony of o^ion 
upon the essential points raised in this disouBsion, and the o|nnionB tended in 
the same direction as those collected and published by the Journal pf GeepnifAy, 
1.6., that physical geography, as at present taught, needs modification in the direction 
of a larger emphasis upon the life side. No pa^cular efforts were made to secure 
expressions of opinion as to Just how this larger emphasis of the human side diould 
be attained. This is a detail which has yet to be worked out ; but the general 
trend undoubtedly is toward a study of selected regions of the world. 

At the meeting of the National Education Assooiation in Cleveland in 1908, 
the science section authorised the appointment of a committee of seven to investigate 
and report upon secondary school geography. That report was read by Prof. J. F. 
Chamberlain, the chairman, in the Denver meeting last July, and was publltiied 
in the September, 1907, number of the Journal of Ooogrojphy. The men composing 
this committee were for the most part high school and normal school teachers. 
Their report recommends changes in the same direction as those indioated in tbo 
round-table discussion at Baltimore, and in the symposium in the Journal of 
(hogra^hy in 1906. 

Here, then, are three different means of judging the present trend of secondary 
school geography. The trend is toward the humanising of the study. In the 
recent National Education Association report, the committee says, *'The course, 
as at present organized, places too much emphasis upon tbe detailed study ai\d 
classification of land-forms, and too little upon human response to these forms.” 
** It cannot give the student that knowledge of the regions and peoples of the 
world which intelligent participation in the affairs of life requires.’^ This report 
recommends a half-year of study of physical geography, followed by the study 
of regional geography. 

There are two other directions in which we may expect to find light. One 
is in the character of the text-books, which appear from time to time^ and the 
other in the courses which are being added to college curricula. As regards 
text-books, no distinct trend is especially noticeable, but rather the prophecy of 
a trend. For mstance, this prophecy is evident in the inGreased attention ^ven 
to geographical influence in human affairs in Prof. Tarr's last book on physical 
geograidiy, as compared with his eailier books, the insertion of chapters on the 
importance of waterways to people, the influence and importance of mountauiB, 
the importance of plains in history, and other similar chapters in Fairbank's recent 
book ; and in the insertion of a chapter on the effects of physiography on plants 
and animals in Prof. Salisbury’s * Briefer Course in Physical Geography.' All these 
are indicative of an increased interest in the responses which life makes to its 
idj^ysiographic surroundings. Naturally this movement toward a larger emphasis 
upon the human side is not conspicuous in the text-books, inasmqoh as the 
movement is yet very young. I am convinced that as soon as tbe movement 
takes definite shape, text-books will appear in which there will be an increased 
attention given to the human or life side of the study. 

As to college courses, here the same tendency is noticeable. Fifteen years ago 
there were but few American colleges that gave courses in even phyoioal geography* 
For instance, I find ifi the catalogues of Wiscousln, Cornell, Chicago^ and 
Barvard that only eight courses in all in physical geography werauoffeced|^aiid no 
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ooiine in aoj hnnian flitM of geognpby. At tiie prapont tim^OonMll oBbts ai 
leaat two oonriM in geognidiy, Hairard tlixoe» Talo Ato^ WiieoiiBln uiA 
Chusago derm. Theio five nnivonrititti now oBbr a kotd of at Imt tw«n|f«taf«n 
connes in geognpliy, in addition to etf^itm conraeB in jdiysiaai iPogra|^y. VUl 
is a father ramarkalile growth when we eondder that moet of ibe eouiaaa jha 
geography (not physical geogn^y) ha^e been added In the hud fire years. The 
courses offered by Ohioago Univei^ty are perhaps thd moot striking : Gominerdel 
Geography, Inflnenoe of Geography on Ameilcaii Hiitoiy« Mponouilo Geography oC 
North America^ Economic Geograj^ of Europe, AdTanced Oommereiai Geograi^y, 
Economio Geography of the Tro|^l Ooontries, Prln^plis of Googra|Ay, the 
Geographic Profalems of the Orient, Ptindplee of Anthropa^geegre^i Geo^phic 
Iniluenoes in the History of New Inland, Geographio Wusaiees in fhd History of 
the Interior. Such an array of purely geogfiq^hioal ooiirses recently added to the 
courses of instruction in one of our great unWersiiies indicates a notoivorthy trend 
of interest toward the study of man in his geographical suffoundkigs* 

Even regional geography is now considered as a topic worthy of umversity 
trAatment. Most of the larger unieerdties give eourses in the Phydography of 
Nor^h America and of Europe. Yale gives courses in the Geography of North 
America, the Geography of South America, the Geography of Asia, and Geographical 
(.'untrols in History. The Univerdty of Wisconsin gives courses in the Physiography 
of the United States, the Geography of North America, the Geography of Europe, 
the Qeograidiy of Wisconsin, and the Geography of the World. 

Here, then, are five different sources from which we may gather conclusions as 
to the present trend of geography in the United States. 

(1) The symposium carried on by the Journal of Geography In 1909. 

(2) The round table of geography in Baltimore in December, 1908. 

Oi) The report of the N.E.A. committee in Denver in July, 1909. 

(4) The evidences of more recently published text-books. 

(5) The growth of geography courses in our universities.* 

The fact that from all these different directions we gather the same impression 
ab to the present trend of geography seems convincing. Taking it for granted, then, 
that the present trend is toward the larger empbads upon the life relations in 
c^eography, the question next arises, in just .what form shall they be presented in 
the high schools? We must not forget that most of thebi|^ cdiool geography is 
taught in the first year to girls who are still playing with dolls and to boys who 
still wear knee-trousers ; second, that the teachers in all but the larger high schools 
are not specially trained to teach the subject. In several tours of high school 
in8])ection, both in the east and west, I find that claases in physical geography are 
\ery commonly dietributed among the various teachers of the faculty, whose 
bohedules will best permit of their 'taking such classes. In two eases at least 1 
liave found the teacher of stenography teaching phydeargeogra^y. It is my 
HQpression that not 10 per cent of the teachers of phyrioal geography in the spialler 
schools have had special preparation for the teaching of this subject. 

Kecognizing, then, the immaturity of the pupils and the lack of special prepara- 
tion among teachers, it will be necessary that the subject-matter of high scb^l 
.eography shall be (1) simple enough for immature pupils, (2) so carefully worked 

m the text-books that untrained teachers can handle it. 

At present the movement has not gone far enough tojdearly indicate just how 


* ^ince this paper was written, a special committee otthe Asipoiation of Ameiioan 
repdrt in Boston. This report lecokunends obaageS in ekaotiy 

tht pame dixectlon. 
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this biomied myhwk cm tbe httmtn tide of geography Aall be eeeaved.' Sm 
•aggeeUoni bsH been adTaaoed, The Sret ie that the main (robjaete now pratpsled 
Ui phjrieal g§Oilft$/fhy ahall he retained but that (he lew important ittbjeot* dball 
either b^ omitted or treated briefly. One of the modem teat-booki in geognphy 
deaeribei Ot mte length young rireriy mature rirm, old ri?en, grided rle«re» rerlTed 
ritetA a pt eee dah t xiTers^ engrafted rirm, and diameiOEaiOd riyera. Another treats 
In mme detail playa lakes, lakes formed by lava dame, orator lakea, glaolal lakes, 
delta baeins and lakes, coastal lagoons, l^d slide lakes, coulee Iskes, and lakes 
without outlets. As I understand the proposed change, it would be to omit entirely 
‘two or three or more of these rather uncommon typee of riyers or lakes ; secondly, 
to omit some of the details which are now taught about the remaining types of 
hkes and riyers. The space thus sayed would be deyoted— -in the case of riyers, 
for Instance— to a disoassion of the influence of rivera upon transportation, the 
infltienoe of riyer yalleyi'in directing the course of lailroade, the influence of flood 
plains upon agriculture, the influence of waterfalls upon manufacturiog, the influence 
of riyera on irrigation, the importance of yalleya aa the seats of population, wealth, 
and eulinie both in past times and at the present time. In the case of mountains, 
a briefer ^Usousslon of the yarious types of mountains, their origin and geological 
stroctiira, than is now customary, with an increased attention to the influences 
which mountains exert as national boundary-lines; as harriers to the spread of 
jdantii gnimals, and men to the migration of peoples and military rnoyementa; as 
barriera which separate types of men, and thus lead to the deyelopment of different 
ideas ; the rdatlon of mountains to forests and to mining ; the influenoe of moun- 
tains upon tra?el and transportation, upon trade routes, especially railway lines, 
their mfluenoe in pieserying among their inhabitants ancient customs, laws, and 
languages, as seen among the Welsh mountaineers, the Basques of the Pyrenees, 
the inhabitants of the Caucasus, and as seen among our own southern mountaineers. 
Thia inethod of treatment would not giye any particular instruction in regional 
geography, but would be rather a study of physical geography and of 'geographical 
hiflueucea upon life. 

The other method of treatment which has been adyocated, and which was 
recommended by tbe K.E.A. Committee, whose report was read in Denyer last 
summer, is as follows : To giye about one-half of the year to the study of physical 
gspgraphy as such, and to giye the other half to the study of regional geography 
hi which is made the application of the principles alre^y taught in physical 
geography. This method would be similar to that used in the upper grades ot 
elementary schools, with the difference that the pupils are somewhat more mature, 
and therefore the subject would be treated from a more mature point of yiew. 
Those who favour this study of regional geography are not wholly agreed as tu 
what the regional units ought to be. Some believe that a relatively small unit 
like the state, or at any rate, not larger than the United States, should be 
taken. The N.E.A. Committee recommended the study of North America and 
Europe. This is a matter yet to he worked out, and as aoon as we are agreed 
that about one-half of the time given to high school geography should be given 
to the human side of geography, or to regional geography, we ahall then he in 
epoMeu to determine how heat to present this second half of the study. 

It would be unlsir to drop this discussion without a oonsideBatioin of the possible 
dangeia which lie ahead. It ia a wiU-known fbot that movements of this kind are 
often like those of a pendulum, swinging first too far in one direction and then tuo 
Ihr in the other. The pendulum has recently swung too far toward the descriptioa 
end elassificatlon of laad-fcnns. Beoogniaing the error in this, we are quite likely 
to go too iisr in the other direction. As 1 view the matter, the daggers m likely 
to Be in the Mowing diiections ^ 
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(1) In % Unimv to imtbe to googn^Ueol infloOMM mai^ Kioto nUdh 

bave^iim froBi tMt only geograi^ioftl ftom ItotoriMl, «m 

aeddontal inflimoii. Alnady it ii nottoaUo among wrtofs wlio are mllniiiatio 
over geogri|^oil}itflaeii 0 ea»ttot there ii a tendenoy to give undue weight to them# 

(2) Then ii danger of too haity geneiaUiationai without enough epeoiilo 
exampto to wimnt the generalhation. 

(3) There Ii danger of a Tagueniaa and indednittiiMa in the treatment of 
geognpbioal influenoee in hnman afihln heeanae of the tmy largenem of the 
Hubjaot. When an author of a high acfhool tentdmok atIWlipta to treat theae 
influenoea in the limited apeoe at hie diapoaali ngueiieaa ia atliwat unavoitohle. If 
the new type of geography ahall oome to be taught in the fthoola, then will he 
need of taking up only a limited number of geogn^leal thiuenoei^ mA of working 
these out in detail nfther than taking up a large miinber of influenoea which 
necesaarily can receive aoaroely more than mention* 

(4) The teachen who will be called upon to teadi thia new type of geography 
will, for the moat part, be tbemselvea inexperknoed and unpnpatedL They wtB 
not have bad aiinilar oouraea in normal aohoola or collegea* Tito muat he borne 
in mind in our oonaideration of whether or not the present trend b Ukely to lead 
to better nsults, 

Unmiatakahly the trend ia in the direction which haa been pointed out. 
Undoubtedly new text-books constructed along these lines will be forthcoming. It 
will be unfortunate iff in onr aeal for humanized geography, we should advance too 
rapidly, and thus, perhaps, bring into disrepute the Very movement which we 
I)6iie76 ought to result in a distinct educational gain. 

Fersonall;, 1 am strongly favourable to the humanizing of high sdiool 
geography. I hope to see the movement gain headway as fast as it reasonably can. 
}\\it 1 do not anticipate that the movement will go forward without ntotakes and 
without set-backs. But, to me, the humanized course is so much ribher in content, 
bo much moK yaluable in giring onlturo, and so much more liberalizing in its 
influence, that I cannot resist the oonyiction that we shall be eduoationally 
benefited by such a course in the high sohools if it oan be judioiously handled. 


EGYPTIAN <IRBIQATION.* 

By Ooloiml Sir OOLZN 0. SCOTT HONOBZan*, K.OM.Q., S.O.BJ. 

It is generally admitted that when the English oocupation of Egypt commenced in 
1883, there was no branch of the administration in a more oomipt and inefficient 
condition than that on which the very life of the country depended, the irrigation. 
In no department has there been a greater improvement. Monvy has been no 
doubt lavishly spent, but it haa been spent with Judgment and aldlity, and it yields 
magnifioent revenue. When one sees the great monaments of Egyptian skill in 
classical times, it Beams ttrange that a nation oapaUe of designing and erecting such 
buildings apparently nevw thought of ecntrolling the fiver on which they dapped. 
Nor was it until early in the last oentoiT' tiiat, acting on the advice of oompetent 
l>nch en^neen, a serious effort was made to throw a damaeross thetwobranohes 
of tbs river at ihe apex of the delta. It was bcddly designed, and in some respects 
well executed, hut EL lloagel,it8 engineer, received Hide sup]^ or encouragement 
A bad fractore took |tooe in 1867, and it was not untQ the arrival of the English 
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eogliMen Berentaen y aan after ihat any effort waa made to repair the fraoture or 
complete the work* ^e finances of Egypt were then in a deplorable atate» and 
the oonntry owes it to Lord Oromer'e force of character and Just appieoiatioa of its 
wantSi that he Insisted on a million sterling being laid aside for the improtements 
of the irrigation worka With this sum at their disposal the course was dear for 
the Bngli^b engineer^ and the first work to be taken in hand was the oompleUdn 
and strengthening of Mougel’s barrage. Until this was accomplished there was 
nothing to prevent about 70 per cent, of the volume of the Nile fiowing out to the 
seal Just at the time it was most in demand for the summer irrigation of the 
cotton crop. Once it was completedi and the water was held up 12 feet above 
the barrage, the supply of the river wns so effectively diverted into the canals and 
thence on to the fields, that one might often see children and donkeys fording the 
river down-stream of the barrage instead of paying a halfpenny toll for crossing 
the bridge. 

But this was not enough. Ifougel’s barrage raised and diverted the river during 
low Nile, but did nothing to store the great volume that rolled out to the sea 
during Nile fiood, a volume more than thirty times as great as the discharge of the 
low Nile. It was not till some twelve years after the British occupation that the 
finances of Egypt allowed this great subject to be tackled, and the Aswan dam was 
constrncted, ponding up the river 76 feet, and creating a lake in Nubia nearly 200 
miles long. MougeVs barrage only served the purposes of the Delta. South of Cairo 
the only irrigation effected was by means of the flood waters. With exception of one 
important canal In Middle Egypt, there was no water available for the cotton and 
sugar-cane crop. The great dam at Aswan supplied perennial water for Middle 
Egypt, and to divert it from the river on to the fields a dam was (g>n8truoted at 
Assiut, similar to Mougel’s barrage. ^ 

But tbe thirst of the land exceeded even this great water-supply. South of 
Assiut there was still only flood irrigation, and there was no water available to do 
more. It was resolved, therefore, to raise the Aswan dam 23 feet, thereby increasing 
by two and a quarter times the volume stored. This great work should be finished 
in 1912, and will supply perennial water for all the Nile valley north of Aswan. 

In order to control the discharge south of Assiut, another dam has just been 
completed at Isna, 98 miles north of Aswan. The construction of this dam reflects 
the greatest credit on the engineers and contractors who carried it out. It con- 
sists of 120 openings, each 6 metres wide. The width of flooring (that is, the 
width of the river) is 2820 feet. The work was completed in less than three years, 
at a cost of about a million sterling. It will supply perennial irrigation to about 
100,000 acres on the west bank, and 80,000 acres on the east bank, of the Nile. 

But the outlay on the conversion of flood to perennial irrigation is far from 
being finidied with the oom|detion of the Assiut and Isna dams. It has been 
neoessary to construct a costly network of new canals to carry the water to every 
part of the Nile valley. The new main canal on the west bank from the Isna dam 
will be 66 miles long, and on the eastern bank 45 miles. Including bridges, sluices, 
and other masonry works, there will be an outlay of abput £500,000. 

In Middle Egypt, the imgation of which depends on the Assiut dam, tbe process 
of converting flood into perennial irrigation has been going on for some time. Up 
to the end of 1908, an area of 370,000 acres had been converted at a cost of 
£8,800,000. The increased rental vidue of the land is about £6 per acre, and 
the sale value about £50 per acre. To complete the conversion works in the 
QUseh province will require an outlay of about £668,000^ and the value of thelan<l 
will be enhanced in about the same proportion as t^ aWe. 

In 1888 there were no roads in Egypt outside of the towns, and it was in^posslble 
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to drittt a oart from Alaxandria to Cairo. Carnal carriage ia alwaya difBoatt ia 
tpmat irdgatad land. NaTigation on the numerona oa&ala waa ganarany aMnietad 
in <»dar to inoreaae the reTonua of the State r^way^ wbioh waa bypdltiacatad to 
the natimial dabt| and there ware heavy tolla impo^ on the boat traffic on the 
river. Now the Nila ia free of^toila. There la an azoelleDt ayatam of agricultuial 
roada throughout the country, and more than 100 mllaa ware added talt this Mat 
year. On aoma of theea roada light lailwaya are now being oonatnioted. 

When irrigation in Egypt fell Into EngHah hands, the angineera aoon feoognlaad 
that the tadc of carrying auiplas water off the land wonMlto as difficult aa that of 
carrying it on to the land, and the more tho irrigation Inoreuaad the more was the 
need for drainage. This was largely due to the very faulty alignment of tho old 
canals, which repeatedly crossed the drainage outAdla, aiM in the delta to the 
extreme flatneas of the country and the difficulty of oMalning a aatiafMtory outfall 
into the tidelesa Mediterranean. Much of the province of Behera la bdow the aaa- 
level, and everywhere along the sea-faoe there were extenaive awatnpa. Inland, 
alao, there were large areas of sodden and water*logged country which once bad 
heea fertile. 

Early measures were taken to remedy this evil, but unfortunately the mSlion 
r?4in was ear-marked for irrigation and not for drainage works, and it was not 
easy to find money for these last. The subject, however, was not neglected, and 
many idreds of miles of drainage channels, some with beds of not less than 
GO feet wide, have been oon&tructed. In the year 1906 there was an outlay of about 
£115,000 on excavating new drains and in maintsining and clearing existing onea 
But more is necessary. It is said in this report, ** Notwithstanding the increased 
expenditure, it cannot be said that the drainage is aatiafaotory, although Improve- 
ment has oertainly been made in recent years. Complaints are frequently made 
that the draiDs are full of water, and not working properly.* The beds become 
choked with weeds, and the slope of the channels is insufficient. The only remedy 
for this must he the erection of powerful steam-pumps along the seaboard. There 
are some already, but more are required. Artificial drainage by means of pumps 
IS a very costly -process, as they know well in Holland. But the readers of this 
report must see that Egypt, small country as it is, does not riirink from freely 
ppending money when it is certain of a golden harvest. 

IrriffaUon in the 8udan,^Tbe poverty, the scanty population, and the lack of 
water in the Sudan form a striking contrast to the dense population and the wealth 
of Egypt. At present it is little better than a derelict estate commanding no value 
in the market. Much money has been already spent on it (including the railway 
to the Red sea), and much more must be spent, but population cannot be created 
in a hurry. Money can only be procured in exchange for abundant harvests. 
Harvest can only be produced by irrigation, and at present for many months in the 
year there is no, water wherewith to irrigate. Egypt paid for the great Aswan dam, 
and naturally lays claim to the water it stores. But with the dam raised 23 feet, 
there ought to be water enough to irrigate a large area in ihe Sudan. 

An irrigation scheme on a great scale is not a thing to be hurried. It is first 
uecessary to make a very careful survey of the tract to ha watered. Lines of levels 
require to be fixed with the greatest accuracy— an error of 6 inches in a couple of 
miles being inadmissible. At the same time the sources of water-supply through- 
out the whole year must be studied, the ndnfhll as well as the supply from rivers. 
A study at the same time is neoesaaryof the sdl proposed to he watered. A scheme 
of drainage must be worked out The advantages and disadvantages of eomhiniDg 
navigation with ixrigttion must be weighed. The resources of the oountry-^-its 
limbers, its stone, its climate. Information on all these points must be obtained 
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betot 2 ipade it pofe in tl)ye gronndt and ibare mast be considered wbetber there is 
pcpidition siiffidHil to enable the work to^ done by mantaal laboari or wbeQier 
medhaoical poiNir mnet be used* 

This prklialiiaiy study is still far from complete, but enough is knowa ip 
decide that it would be feasible to make a great canal taking out of the left bank 
of the Blue mie near Sennar, and flowing k a northf-westerly direction generally 
patellel to Jtbat riyer* After flowing about 80 miles 'the canal would have com- 
maad of the country near Wad MedanI, and from there onwards Ibr about 60 miles 
it would flow through rich black soil. So far as the levels of the country are oon* 
oemed, and given a sufficient waternBupply^such a canal as this might irrigate three 
millions of acres. But considering the sparseness of popnlation and thrir total 
ignorance of irrigation, the chief engineer reports that **for purposes of discussion 
and estimates of possible cost, half a million feddans would seem to be indicated 
as a probably suitable area to be worked up to in the course of the next fifteen or 
twenty years.” He thinks that this cansl might perhaps be made for £3,000,000| 
or £6 per feddan benefit^. So far as our knowledge of the Sudan goes, this 
Gezira canal is its most promising irrigation scheme. 

From the foothills of Abyssinia there comes a torrent known as the Gash, which 
flows in a north-westerly direction past the town of Eassala, and loses itsdf in 
the desert In the Gash valley the rains begin about the middle of June, reach 
Kassala early in July^ and by the end of September the Qarii has ceased to flow till 
the following June. While the rains last the Gash is a formidable river, but it is 
most uncertain in its flow. Irrigable land of first-olass quality is oommauded hy 
the Gosh, but the water-supply must be very limited unless it admits of storage, 
wbioh is not probable, and the chief engineer considers 800,000 acres as the limit 
of irrigation possible. It is dear that Irrigation from the river Gash is a problem 
beset with diffioulties. A weir with a crest of 100 metres was built across the river, 
and was carried away in 1906. Again it was rebuilt in 1907, and is standing now. 
A small canal is drawn from the river above this weir, and some cotton and millet 
cultivation is practised near Eassala, but it is too soon to forecast any satisfactory 
irrigation from the Gash. 

The whole of this irrigation report for 1908 is full of valuable information, and 
proves how ably the department is being administered. 


NEW LIGHT ON VEBRAZZANO’S VOYAGE OF 1524. 

Thk name of the Florentine navigator, Giovanni da Yerrazzano, has lately been 
brought before the public in connection with the Hudson celebration at New York 
(tTimrnaf, vol. 88, p. 675), from the fact (for such it has generally been conceded to 
be, in spite of attempts to discredit Verrazzano’s narrative) that Hudson had been 
forestalled in liis discovery of the Hudson river by the earlier voyager, who sailed in 
1624 in the service of the Eing of France. At the time of the ^ebration the 
Florentine was duly honoured by the Italian colony in New York by the inaugura- 
tion of a monument in that city, while simultaneoudy, in Rome, a disMvery of much 
importance for the knowledge of his voyage was made in the bringing to light of a 
previously unknown version of the explorer*! report^ which, besides conflnning in a 
most satisfactory way the authenticity of the voyage, adds some valuable detslla to 
the accounts previously available. A full discussion of this interesting find, witk 
a verbal reprint of the document and facsimiles of portions of it, was contributed by 
Signor A. Baocbiani to the Bdlettino of the Italian Geographical Society fcr 
November last. 
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muhmtkot u ia wdt kaowm our koqirladgf of the foytge liaa dapaiiAiA almoat 
eDiMy on ft minnaoftpi Tenkm of Vemsnno'a lette to the Fieiudi Ung, pre* 
served f& the KetloeMd Idbrftiy ftt Florence, end on ft printed Torsion of tlie wsse 
report included by Bemueio in his OoUecUon of Yoye|B0** 9 av manusoi^ 
though ooincidiqg in the main with the FloreoMse veraiODi proToa to be ef far moitf 
value by reaacmf not only of its greater autheniimty, but df the comrideraUis numbit 
of additional notea inoorporated hi‘the original drafb By a oloedy reaaoned arguh 
ment Signor Baochiani ahowa the great probability thal t^e manueoript (wUch 
lately pa^ by inheritance into the handa of Ooftnt Guilin de CttUefe) waa ones 
the property of Venaiaano^a oontemporaryi the aalebi#ad Faulue Jovina, and also 
that a portion, at ]eaat» is in the aotnal hmidwriting ef dm neuMgator hteaelf. WhUe 
the body of the letter ia in the formal hasu) of an amahldniibh the oarraothma and 
addltiona are in a more running hand, the aame in w^hdi the addreaaof the deapatch 
was written. Thia runa, A Leonardo Tedaldi o a Thomaeo Sartini mercante in 
Leone. Mandaretelo a fonaeorao BoaceUay.*’ Kow, Lyen waa at the time a great 
busineaa centra much frequented by Italian merohanta, who had dan&nga with all 
the principal oitiea of Weatem and Southern Europe. The marobanta named would 
thus afford the moat natural and eaay ineana of forwarding the despatch to Italy,* 
Rucellai, the oorreapondent in Borne to whom it waa to be delivered, waa a well- 
known bankei) whose partner waa none other than Bernardo de Verraazano, no 
doubt a rtiative of the navigator, between whose family and his own, intimate 
relations are known on other grounds to have existed. Everything, iheralbre, 
points to the absolutely oontemporaneous oharacter of the manuacrl^, and the 
internal evidences of authenticity are no less striking. 

It has been mainly owing to the American writer Murphy that doubts as to the 
genuineness of Yerrassano's voyage have been entertained, and it was from the 
imperfections and inacouracies of the previously known versions that he derived his 
^ hief arguments. It is thus important to find that most of the diflSculties disappear 
vhen the much more accurate version now brought to light is examined. The 
illiterate scribe who copied the Florence version has not only played havoc with 
the sense and with the spelling of the names, but has in one case at least exactly 
reversed the meaning of the navigator. Among the examides of niter perversion of 
the sense, perhaps the most striking is that in which the words ** sito terrestro," 
occurring in the new manuscript, have been changed to the meaningless phrase “ lo 
equestre,*’ which has naturally bran a hopeless puasle hitherto. Another important 
correction, tending to place Yerraszano's oosmograidiioal notions in a new and more 
favourable light, refers to a passage near the end of the report, in which the 
continental character of the lands discovered is discussed. So far from speaking of 
Amenoa as ** congiungendo alia Asia et Afrioa,** the explorer positively asserted 
the independence of America from either of those continents, his words really being, 
non giungendo alia Asia ne all’ Africa.” He was thus among the first to recognize 
fully the true character of the New World, though hardly, as Signor Baochiani 
suggests to be possible, quite the first to do Bo.t 

The marginal and other additions, in the band supposed to he Yerrazzano’s, are 
important as containing definite references to the naming of jdaoes, some of which 

* Tedaldi, one of the Lyon merahants* is spoken of as an old man, twenty years 
liitor, by Benvenuto Gdlini in hie narrative of his journey from Paris to Lyon, 1545. 

t Verraziano considered it not impossible tliat America might be joined to Europe 
u the extreme north. In this be may have been influenoed by reprasentations such as 
of Fra Barbolan in the 1514 Yenice map lately reproduced in the Journal 
'^1 81 y p. 199 ). qqiQ expression in Gastaldi’s map, in the Yenioe 

‘‘tolemy of 1548. 
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iulNwqiie&tly ftppMrad In mapi (like ibat of Maggiolo, 1527) raoDgnlBed as bated 
OD (be voyage of 1524, though no menttai of the names was to be found in the 
Flofonoe vmlon. The most important note is perhaps that relating to the 
supposed iethmui separating the Atlantic from the Indian** ocean, whidh is 
the most chareoteristio feature of the YerraEzanesn group of maps. It oompktelj 
disproves (if (hat were needed) the theory of Murphy that the narrative of the 
voyage hid been invented on the basis of Diego Bibero’s map, which gives no 
indication of such an isthmus. In many other ways the new manuscript rehabili- 
tates the credit of the navigator, and its discovery is a testimony to the value of 
celebrations like that of last year, which, by the attention they attoct to historical 
questions, are not unfrcquently the means of bringing important documents to 
light. 

A CONTRIBUTION TO GEOGRAPHICAL BIBLIOGRAPHY * 

Tub publication of those two weighty and well-printed volumes will confer an in- 
estimable boon upon students of geography and history both in the United States of 
America, more especially in Washington, and also in the Old World, where no 
similar catalogue of atlases as yet exists. Mr. Lee Phillips is well known to the 
readers of the OeographioaJ, Journal as the learned author of many special biblio- 
graphies of maps, called for by military or political exigencies in the United States, 
though some of these are unfortunately out of print. In his official capacity he has 
done his utmost on a somewhat limited grant to establish in the Library of 
Congress a collection of maps qualified to meet the requirements of even the most 
ardent students of American cartography, and by general excellence and extent 
adequate to offer a fit complement to the other more famous American map collec-^ 
tions, owning unioa and cartographical rarities, but not sufficient in themselves 
for the requirements of general students. 

The chief feature of the Congress Catalogue of Atlases is the detailed complete 
list of maps in each atlas of unusual interest, e,g,, Sir Robert Dudley’s IMP Arcane 
del Mare . . . Libri set, Firenze, 1646-47, fol. (pp. 203-217). ^Of this rare and 
beautiful work, executed by an Englishman, there are but few copies now extant. 
In America there are complete copies in Harvard University Library, and In the 
Library of Congress. In Europe the finest copies are to be found in Mr. Thomas 
Grenville’s noble library in the British Museum, and in the Bibliothdque Kationale 
at Paris.t The original MB. in the Royal Library at Munich contains even more 
maps than were finally printed. 

In cases where the complete list of maps is not set out in detail, the list of all 
such maps as relate to America is given. The principle of analysing the contents 
of an atlas has not hitherto been attempted on a large scale. Booksellers and 
auctioneers will now be enabled to eatidogue their atlases with more care and 
precision than is the case even in London, where the unrivalled resources of the 
British Museum collection of printed and manuscript maps are open free to all 

* ’ A List of Geograifiiioal Atlases in the Library of Congress.’ With biblio- 
graphical notes. Compiled under the direction of Philip Lee PhilUps, v.B.a.a., Chief, 
DiWskm of Maps and Charts. Yol. 1, Atlases, pp. xiii* 1-1208. Yol. 2 , Author 
List, Index, pp. 1200-1659. Washington: Government Printing Office, 1909. 4^. 
Prfos |8.85 [Ui. 6d.]. 7x9}. 

t There is a copy, in good preservation, in the map-room of the B.G.8. The 
^ Athmtio Neptune,’ nfened to on the next page, is also represented there by one 
comidete and two inoomplete copies. . 
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ootner8» ^ meutkiii tike ma{Ni i& the ddUeotlon of the Boyel 
Sodetyt under Ike oere of Mr. E. A. Beerei. It will be eesy, too, % Mr 
Phillipf to tnoe end to Tecogniee the editione wkiok are requisite to fill up any 
unideeflant gaps in the oolleotion at Washington. It is only due to that veteiatt 
bibliographer, Mr. Edward Arber, to note here that the publication of his intereH- 
ing * Term Oatalqgues,’ 1668-1711, in Uiree vbluines, has made it possible for eaaot 
dates to be assigned to many xdaps of great importance in the history of the 
expansion of the United fitates and of British North AMMsloa, where the British 
Museum Oatalogue of Maps had not been sufficiently piedae in fixing the piobahle 
or iioBsible date ot'{mblioatloD. 

The bibliograffiiical reaeerohes of Mr. Henry Ne#loii Stevens, vjtia.s., in oon- 
tinuation of the literary lahouis of hia learned fothir« Mr. Hemy Stevens, oi 
Vermont, have also oontribnted not a little to the excellent chit^lcgy of the 
catalogue of atlases under notioe. The recent second edition of the dMtiptiqn of 
the unique Stevens-Ayer collection of Ptolemy Atlases at Chicago^ Issued by Mr. 
H. N. Stevens in the spring of last year, was also of the greatest astistanoe to Mr. 
Lee Phillips. Many fine coifies unknown to Wiusor and to Eames have pasted 
through Mr. Stevens's hands, iu the study of a subjeot which he has made pecu- 
liarly his own. The first edition of Mr. Stevens's essay was issued for private 
( irculatiou but this second edition of a book which ia indispensable to every 
curator of mapa, has been published at a price within the reach of every librarian. 

The zealous industry of Mr. Lee PhilUps has conferred many benefits on oarto* 
graphy in general, and on the British Museum Oatalogue of Printed Maps in 
particular, by his thirst for information, which has led to the reprinting and 
redating of such a large number of titles of the American maps in the national 
collection at Bloomsbury. It may be noted here that the date of 1762 assigned at 
Washington to the Atlas g^ographieua portatUis of Tobias Conrad Lotter, the 
son-in-law of Matthias Seutter, of Augsburg, appears more probable than the date 
of 1720, as given in the first edition, 1885, of the Museum Oatalogue of Printed 
Maps, quoted by Mr. Phillips (p. 368). The ** Acoessions*' to the Museum Cata- 
logue, now published annually by the Superintendent of the Map Department, 
have, however, altered a date more flattering to the precocity of Lotter than true in 
fact, as in 1720 Lotter was but three years old, and not as yet a rival of his famous 
future father-in-law. 

On page 616 the entry of ‘The Crown Collection of Photographs of Maps 
selected and edited by Archer Butler Halbert,’ 5 vols., 1904-1908, will interest 
Knglish students of geography, in that the originals are to be seen at the British 
Museum in the Boyal Library bequeathed to the nation by King George III., and 
^ong them is the famous set of views in Upper Canada, drawn on birch-bark 
by Mrs. Simooe, and presented by her husband. Governor Simooes, to King 
George III. 

Another benefit conferred on us by Mr. Lee Phillips is that we have here the 
contents of Thomas Jefferys’s colossal work, ‘ The General Topography of North 
America and the West Indies,’ 1768, set out in full in print for the first time, 109 
maps in all, as is also the ease with ‘ The Atlantic Neptune, * by Joseph F. W. Des 
llarres, 1774-81. Bich says of these thioe elephant-folio volumes that “ they form 
tlie most splendid oolleotion of charts, plans, and viewa ever published. It was 
(executed at the expense of the Brititii Government for the use of the British Navy, 
no expense appears to have been spared in the exaoution in order to render it 
•I monument worthy of the nation.” It is a remarkable fisot that as many as eight 
<^opie8 of this grand work are now in the Library of Oongress. The one copy in the 
^lap Department of the British Museum Is at present n^iy in good preservation, 
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the third TOlama in unfortaDately f (ill in loose plates and unbound/ andi if 
thto undeserved paiaimony be not soon repaired* is likely to deteriorate et^ year ^ 
by dust and friolioD, TheEnglisbAdmimltyt even under Sir Charles Inigo Thomas, 
has produced nothing since in volume form to equal the grandeur of ^ The Adantio 
Neptune.* 

Space does not allow the mention of every atlas of interest, but attention moat 
be drawn to the Congress sets of the atlases of Ptolemy, Abnham Ortdiua, and 
Gerard Mercator, which torn no unworthy rivals to the sets in the Map Depart^t 
of the British Museum, which were brought together and placed in three handsome 
oak oases soma eight or nine years ago, arranged in ohrontdogical order, according 
to size. The set of Ortelius atlases has recently been carefully reoatalogned by 
Mr. Thomas Chubb, but was not printed in the Accessions soon enough to assist 
Mr. Lee Phillips. 

The ** Index of Publishers and Engravers** is not the least ipteresting part of 
Mr. Lee Phillipa’s valuable catalogue to the student of historical geography. In 
map collections of any size, a title index, as adopted by Mr. George F. Berwick in 
the British Museum Catalogue of Printed Books (q.v, “ England,** etc.), is essential 
to select quickly the requisite object and to prevent the purchase of duplicate maps 
or atlases. In the next supplement to Mr. Lee Phillips’s monumental work a title- 
index will probably be included, and then nothing else seems left to be wished for. 
Buoh a work is of the greatest credit to the Map Division of the Library of Congress 
and to its indefatigable and learned chief. It may well spur the superintendents 
of the Printed and Manuscript Map Departments in the British Museum to produce 
a printed catalogue of their entire collections, up to date and up to modem require- 
meqts. The Catalogue of Printed Maps was last printed in 1886, and the Annual 
Accessions appear to be printed in too small quantities to meet the demands of idl 
the gecgrapbical libraries who have received or acquired the original edition o^ 
1886. The map entries are in many oases unduly abbreviated, sometimes incom- 
plete, and oocasioually incorrect. The Museum Catalogue of Manuscript Maps has 
not proceeded beyond volume 8 , published in 1861, and lacks an authors* and a 
title index. For bibliograidiical purposes it is practically uselessi It was hoped 
that in 1909, when the British Museum was celebrating the anniversary of its 
foundation in 1759, 150 years ago, these two Map Catalogues might have been 
issued after the style of a German Academic Fettachrift. The trustees of the 
British Museum have the finest collection of maps in the world under their charge 
at Bloomsbuiy, and their officials are, it is to be hoped, no less industrious than 
Mr. Lee Phillips’s little band at Washington. The Congress Library has at present 
hr outstripped the British Museum in the amount and in the quality of its oarto- 
grajhical publications. 

Finally, a few statistics. In Mr. Lee Phillips’s ' Catalogue of Atlases * there are 
some 8265 entries of atlases in vol, 1, in 1208 pages. In voL 8 there are 460 pages. 
There are not more than some six misprints in the two volumes, which should 
certainly find a home in every geographical library of reference throughout the 
oiviliaed world. 


F. 8. A. 
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Tbi Nobth Sia* 

*Fisher 7 »tid Hjdiogfaphioal iBfMlgatloii in iha North Sm and A^iaomt Wnton,’ 

Saoond and Foorlh ^epcnta (Northan Ana}* Parib t^diogiaphr* 1904*1906 

and 1906-190b 

In tbase two faporla wa ba?e a ftiU account of tba hydiogragpbical raaaardMs nndar. 
token in the nortlwra area of tba North aaa and In the AMnaAeilM 
the Sooltiidi Fiaherjr Board in oonneetlon wUh tho IntlWBa^kiMil f Mhery Inveitiga* 
tiona of the North aea. 

Af tbeae reporta are iasned from time to tlme^ a vtuti amount of tiluahle infor- 
mation ia aiflbrded upon the hydrograidiioal and bkdoglanl conditioina pimlUng in 
the North aeUv n aea that providea employment and food for many thooaanda of 
British fiahermen and othera. Apart from the purely aoleniifio eapeot of theae 
rf^searohea, we have their application to the hattennent of iho fiahing Indostiy. We 
may also derive aome benefit in the near future with referenoe to our meteordogioal 
conditions and how they are affected by fiuotuationi in temperature and dithrenOe 
in current movements in the North aea. 

The inyeatigationa go to show, without a doubt, that a steady atream of Atlantlo 
water is continually flowing as a surface current into the Norwegian aea throngh the 
FAiroe^Shetland channel. The average depth of this body of Atlantic water ia 600 
metres, and it moves with a Velocity of 12 to 16 milea in twenty-four hours. In 
early summer the flow is greatest, and towards autumn it falls off to a velocity 
of about 6 miles in twenty-four hours. 

It is evident from this that a very considerable volume of Atlantic water finds 
itB way into the North aea. The current does not seem to be controlled by definite 
laws, but pulsates irregularly with the seasons. The early months of summer are 
characterized by the surface waters of the north-western area of the North soa 
having a high aalinify, and the inflow of Atlantic water, after attaining its maximum 
in April, apparently continnes throngh May and June with unabated vigour. In 
winter the water of high aalinity gradually recedes northwaids towards Bhetland, and 
the influx of AUantio water evidently becomes exceedingly limited in area, ^ere 
are few exceptions to these seasonal pulsations, and these seem to be due to 
abnormal meteorological oonditfons. Very extensive current movements in the 
North sea, such as a large inflow of warm Atlantic water, must affect the meteoro- 
logical coi^itions considerably. This was shown to be the case in 1906, when one 
of the mildest winters experienced in Scotland for thirty-five years occurred con- 
currently with an exceptionally large inflow of Atlantlo water. Of course, as 
already pointed out, thia large winter inflow ia abnormal, and may be due to 
variations in Arctic atmospheric oondiUons and increase of pressure over the North 
Atlantic during the preceding summer. 

The cold dense water of the Norwegian sea flowa slowly southward as a bottom 
(current along the Fsnoe-Shetland channel towards the WyviUe^Thoinson ridge. 
I'his current moves very alowly, not more than 8 foilee in twenty-four houra. 
flight difterenoea in temperature are apparent even in the deeper layers. 

These reaulto are very intereatlng, and as the information grows we may look 
forward to having some thorough knowledge of the ourrent movements in the 
^'orth aea baaed upon definite and established laws. This is at present hardly 
lH>b8ible owing to the difficulty experienced in making winter observatiana 
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9ha influx of Attaatic water into the North aea muat affect the movementi and 
quantity of fish to be found on the more northern grounda. With the inflow of freah 
oxygenated Atlantlo water containing plenty of food, the flah are abundant, but aa 
the water becomea stagnant and the food-supply exhausted the flah move to more 
favounble grounds. These seasonal differences in current movements, salinity, and 
temperatuie may also be very largely responsible for the migrations cff the herring. 

In the observations upon the dilution and velocity of the bottom'Currents some 
intereiting results are being obtained by the use of drift-bottles; they areof much the 
same use and shape as ordinary soda-water bottles, and are made of hard glass to 
resist pressure. Each bottle is fltted with a screw stopper rendered water-tight by 
being dipped in pitch. The weight of the bottle is oareflilly adjusted by means of 
small shot placed in the neck. Twofeetof straight copper wire is attached to the neck, 
and the bottle tested to ensure that the specific gravity is slightly greater than that 
of sea-water, so that it will sink slowly neck downwai^ until the tip of the copper 
wire that is attached touches the bottom. The slightest pressure on the tip of the 
wire relieves the weight, and the bottle tends to float, so that the trailing wire 
prevents the bottle from resting upon the bottom provided its specific gravity 
remains constant, and it moves along with the bottom current poised 2 feet or 
so above the sea-floor. Each bottle carries an addressed card inside bearing the 
necessary instructions for finder as to locality where found, depth, etc. Only about 
twenty per cent, of these bottles are recovered, and the usual juggling me^ods of 
statistics make the results somewhat interesting. Many things may happen, and 
do happen, to drift-bottles before they are recovered, judging from some of the queer 
comers they sometimes arrive at. One thing that does happen to a good many of 
those recovered, and in all probability to those ‘‘ lost, stolen, or strayed” that are 
never recovered, is that their specific gravity is so upset by keeping company with 
bamades that they take a rest on the bottom. Of course this is not always the 
case, and from the few that do turn up smiling some results as to direction and 
vdocity of currents may be calculated. 

It is unfortunate that Dr. Ekman’s ingenious little current-meter cannot be 
used except from an anchored vessel in a calm sea. 

These reports are a valuable acquisition to hydrographic literature, the text 
being wdl written and supplemented by full tables of temperatures, salinities, and 
many coloured sections across various parts of the North sea. 


* Orete, the Forerunner of Greece.* By 0. H. and H. Hawes. Pp. 158. Harpers* 
Library of Living Thought London and New Tork : Harper ft Brothers. 1909. 
2f. 6d. net. 

This little book, beside its attractive presentation of the wonderful story of Cretan 
arohsaological discovery, touches certain problems of ancient geography which Cretan 
antiquities necessarily suggest. Such are the credit to bo allowed to position, en- 
vironment, and physical character in the explanation of the early rise of so high a 
civilisation in a comparatively small and remote idand, and of its long predomi- 
nance in the Eastern Mediterranean ; and also the degree to which topographical 
condition determined the growth and history of the several Cretan centres of that 
diviliaation. What Bdrard called the **law of isthmuses” seems certainly to have 
had something to do with the greatness of Cnossus and Phaestus, and even more 
emphatically vrith the provincial importance of Qoumia and Palaikastia The 
authora— or rather one of them, Mrs. Boyd Hawes— -suggest, too, a novel problem 
in ancient trade-communioations, by expressing an opiidoa that the tin used 
by Cretan bronae-founders may have been derived from Khorassam But, *in 
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defoalt of muoh more oondtuiye endmoe than !■ oibred the euparfleipl tii^U 
laritX of moltled pottery In Orete and Turkeataa, this Opinion oonflioii too greatly 
with piobabilities to carry oonviolion. The anthon refer to the |Meallattt|r, 
advanced in a certain Timet article, that Crete was ** Atlantioi’' and aeam to favo^ 
it: bat so far aa the general aituation and local topogr^Ay of Atlantia are defined 
in the poetical aooounta which are our only authoritiea, they do not square wetU 
with those of Cretan Cnosaua. Thd book ia very readablo, 

^ D.a*IL 


ASIA. 

Tub WnamBK Himaiava* 

* Peaks and Gladeis of Nun Knn. A Itecordef yknewr«>Sajdnmti^ 

ing in the Punjab Himalaya.* By Tanny BoUocflc WiMcman and Wittiam Hunter 
Workman. London; Constable A Co. Ifit. aA. 

This handsome Tolume ia the detailed account of an adventurous exploration 
of the comparatively little known locality east of Srinagar, and the route over the 
/iOji-la to Drae, south of Suru, and north-west of the weU-kno#n Mara Wardwan. 
A short account, read by Dr. Workman, in November, 1907, at a meeting of the 
Society, was published in the Qeographical Journal^ voL 91, p. 12. 

Preparations for the expedition were made diiefly at Srinagar, a noticeable 
departure Com ordinary usage being the engagement of six porters and the guide, 
Oyprien Savoye, from Courmayeur. The porters were to carry comp outfit to 
Ijoints above those which coolies could oIimb» and they were to do their own cooking. 
Oiif* of them seemed to be a cAs/, for he had medals from Italian cooking societies. 
They had a tent-servant to help and wash dishes, ** but they prepared the rest 
of their food over a native hearth, and, in the snows, over a primus stove, and were 
entirely satisfied with the arrangement. It saved us a lot of trouble, for they had 
everything needed, lived well, and there were no oomplalnte.” 

^ far good; but there was plenty of trouble with the local coolies, remedied 
chiefly by means of '^bakhshidL** in copper and silver, where in cases the variety 
known as ** bamboo” was certainly appropriate and deserved, though possibly 
injudicious to bestow. For in miiny instances they were probably obeying the 
orders of some local dignitary. However, difficulties were overcome, and the 
journey was sucoessfully made to the base camp, 16,100 feet high, up the Sbafat 
glacier. A sportsman bad been thero the preceding summer, whose servants had 
made stone shdters, which were immeffiately appropriated by the coolies. 
Whether he found game is unknown, but Dr. and Mrs. Workman saw no l»g 
game, and merely mention an eagle which succeeded in carrying off a leg of mutton, 
and that chikor, a bird almost identical with the French partridge, abounded near 
the camp. Thence exploratiooB were made, and hig^ snow-oampe were formed, to 
which the names "Nieve Penitente,** “White Net^e,** “Oamp Italia” (20,632 
feet), and “Gamp America” (21,300 feet) were given, t'rom Ckmp America the 
final ascent was successfully accomplished, and the party stood at 23,000 feet. “ By 
this ascent Mrs. Bullock Workman not only broke her last reoord-ascent for 
women of 22,568 feet» but won a place with Dr. Workman in the small hand 
of mountaineers who have reached a height of over 23,000 feet.” It was a great 
feat, specially for the lady, but ell the party may be oongmtolated. 

The return Journey was by the Barmal-la to Burn, where the coolies were psid 
ofi, the guide and porters started on their return to Europe vid Srinagar, and the 
linal adjustments connected with the expedition were made. The last chapter 
contains the authors* views about Nieve Penitente, and deserves careful considera- 
tion. The whole atwey is agreeably told; where rdhrence to the great work of the 
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liidkiii Survey Tkgtxtami ii made (p. 162), It le in a proper and appieoiattve 
aflrlt The map la ample for itapurpoee, whilst the iUastiatioiiB,inade inGinaaiiy ' 
from photographs taken by the authors, deserve much praise. 

W. Bboadvoov. 

AFRICA. 


Abyssinia. 


* Jean Daohesne-FoDmet.* Mission en Ethiopie (1901-1908). 2 vols. By MM. 

Henri Froidevaua, 0. Oollat, J. Blanohart, Dr. Yemeau, and others. Paris : 

Masson A Co. (1909), and Attas (1908). 

These handsome volumes form a worthy memorial of a young explorer who, 
unhapi^y, is no longer in the ranks of the living. Jean Duohesne-Fournet (a son 
of the well*known French senator, Mons. Paul Duchesne) died in 1904, ag^ 29. 
Young as he was, he had given proof of the possession of exceptional qualities, well 
dtting him to take rank 'with the travellers of modem days, who go prepared by 
previous study to make as complete an examination as possible of the various aspects 
of the unknown or little-known regions they visit. The scientific mission to 
Abyssinia organised and led by Jean Ducbesne-Fournet lasted from October, 1901, 
to January, 1908. The main results of the work done by it had been made public 
in magasine articles before the appearance of this work. Nevertheless, the family 
of the explorer have been well advised to publish this account, not alone as an act 
of homage to a gallant youth, bat for the valuable and varied information whi^ it 
gives in easily accessible form. 

The mission, of which throughout Duchesne was the guiding star, made its way 
from Jibuti to Adis Ababa by a new route through the Danakil country ; thence, 
by roads partly unknown, it traversed the plateaus of Sboa and Gojam to Lake 
Tsana, which was encircled on foot; and finally the leader paid a visit to the 
Wallaga gold region. There were no great topographical discoveries to be made, 
though the rectifications in the map of Abyssinia were not unimportant. The 
missiOD, however, devoted special attention to geology, ethnology, zoology, and the 
social and economic condition of the country. To aid him in his task, the leader 
had obtained the services of several distinguished men. Among them were Lieut 
(now Captain) 0. Collat, second in command, and the cartographer of the expedi- 
Uod; H. Arsandaux and Dr. Moreau, geologists, and Dr. GbfSn, anthropolcghit. 
Nor should mention be omitted of the late Edouard Comboul, an engineer who had 
made a detailed mineralogical study of the Wallaga country, and who aided Duchesne 
in his researches in that region. 

The MUnon en Ethiopie is divided into eight parts. The story of the expedi- 
tion is ably told by Henri Froidevaux from the material left by Duchesne and from 
information obtuned from his comrades, judicious use being made of other books 
for descriptive passages. Captain Collat discusses the eoonomio condition of 
Abyssinia ; Mons. Arsandaux deals with geology, Dr. B. Yemeau with anthropology 
and ethnography, and Pierre Lesne with insects (this last a brief section of six 
pages). Mons. G. Hutin has drawn the maps from the itineraries and notes of 
Captain Collat A bibliography of 847 works, given by Mens. Ch. Begiamanset of 
the French oolonia] office, includes 106 books which Jean Duchesne had in his 
libiaiy, and had consult^ before setting out on his Journey, an example of 
thoroughness of preparation much to be commended. Finally, there is a valuable 
section by J. Blanchart on the Abyssinian manuscripts obtained by the mission. 
Of these a seventeenth-century version of the life of the Saint Tekla Haymamiit is of 
considerable value, and a translation thereof is given in fulL When it is added thei^ 
theee various sections are illustrated by numerous maps, nearly 200 ijUustraliins 
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in the taxi, sImI by 40 Mpmte plateii lome idea of th» oompiAoiialTa of tbe 
work win be obtdned, 

A oritleel ezemiiieiion of the oontente of the Yolamei oaaoot be uaderteken 
beie, but speolel attention may be dnwn to Dr. Yemean’e aeotion. The iwy Taxed 
qaeetioQ as to the origin and affinities of the Abyssinilui peo^ is dealt with in a 
lucid manner, Dr. Yemeau’s theses being baaed on the measurements of oTer a 
hundred persons by Dr. Qoffim Dr. Yemeaa contends that there can be identified 
three distinct Abyssinian types, and of these types one, the Amhaia or Btbiopian 
type, ** had its origin in the region where it to^y eontfames to flourish, for if 
nothing authorises us to make it come flrom Bgypt» nothing permits ot to suppose 
that it arriTed from Asia*’ (toI. 11, p« 261). TU seoond part of 1^. Yeroeau’a 
AGction deals attractively with the dress, food, heme-llfe, arts, Wnd vdigion of the 
AbyssiniaDB. F. R. C. 

UOAirDA AHD THB SUDAK. 

' Liiko Yiotoria to Khartoum : with Rifle and Camera.* By Captain F. A. DicUnson, 
n.o.Lj., v.R.a.8., with an introduction by the Bt. Hon. Winston Churohill, and 
numerons illustrations from photogia^ taken by the author. London : John 
Lane. 1909. 12i. fid. net. 

This agreeable description of an interesting journey, like the author's former 
work * Big (3-ame Shooting on the Equator,' appeals no doubt more strongly to 
the sporting traveller than to the geographer, yet for the latter there is much 
of interest. The author commanded Mr. Ohurohill's escort from Uganda to 
Qondokoro, and beyond this place he accompanied the Under-Secretary for the 
Colonies as a guest to Khartum and Omdunnan. The Journey was most agreeable. 
Mr. Churchill found Captain Dickinson an ideal companion and guide, whiLit the 
captain testifies to Mr. Churchill's excellence as a shot. He would make a * top- 
frole ’ shot if he had the time to spare." The route followed was from Yiotoria 
'Vyanza, or say Bombo, the headquarters of the 4th Battalion King’s African 
Rifles, passing bet ween, the Myanja and Lugogo rivers to Mssindi, where there 
in a great junction of highways; thence through the great Budonga forest, the 
game reserve being on the one side of the road, to Lake Albert, where at Butiaha 
there is a natural haven for the Nile flotilla. The journey down the river is well 
described and worthy of study by intending travellers, but it need not in this 
notice be further mentioned. 

On his return journey Captain Dickinson crossed the Nile into the Lado 
Enclave, hitherto leased to the Belgians or to King Leopold, but which is eventually 
to be taken over by the Sudan Government. The few pages describing this cfdfour 
into the Congo mountains form, from a geographical point of view, the most interest- 
ing part of the book. This is wdl got up, and liberally illustrate, and there is an 
index, which might with advantage have been more foU. There is no map; a 
serious defect for readers whose knowledge of the geography of these parts is 
elementary, W, Bboadvoot. 

Thu Hbabt or Osbtbal AfBioA. 

' Ins Innerste Afrika.' By Adolf Frlederioh, Herzog luMsoklenberg. Leipzig: Klink- 
UtdtABtamieaii. 1909. Pp. vlL-xi. and 1-476. Wm M lUwUaiUm and 2 
Jifaps. Pride 14m. 

This volume conteins a general aeoount of the Duke of Meoklenberg's travels 
in German East Afri^ ahA the Congo Free State during 1907-1906. The 
I'^l’editlon, which has been Ikequently referred to in the was a very 

important one, and provided with all sorts of apparatu# for soientiflo work, including 
nniversal instruments, phototheodolites, deviation-msgnetometers, twenty-six loads 
No. lYi—Awii,, 1910.] 3 * 
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of botanical paper, pbcnograph and rolls for native languages, forty loads of 'medical 
stores with mierosoopes and reagents, twelve loads of pbotograpbio plates, gramo-' 
phone, etc., eto. These loads alone amounted to over aeven hundred, and, as 
the personal baggage and other stores were on a similar scale, no less than two 
thousand porters were required. 

The Duke of Mecklenburg was accompanied by nine other Europeans, namely, 
Lieut, von Wiese und Kaisers Waldau (caravan leader and meteorologistX Lieut. 
Weiss (geographer), Herr Kirschstein (geologist), Dr. Schubotz (zoologist), Dr. 
Mildbraed (botanist). Dr. Gzekanowski (anthropologist). Dr. von Raven (doctor), 
Sergeant Ozeczatka, and his servant Fr. Weidemann. 

Most of the Europeans landed at Mombasa on May 30, and travelled by the 
Uganda railway to the Yictoria Nyanza, and thence by steamer to Bukoba on the 
western shore, which was the starting-point of the expedition. Leaving this place 
on June 17, the north-western part of German East Africa was thoroughly 
explored in several directions; Lake ELivu, of the volcanic group of Namlagira, 
Ninagongo, and Sabinjo, was next visited and collections made in the Bugoie forest 
and on the islands of that lake. Thence the expedition proceeded northwards, 
visiting both shores of the Albert Edward Nyanza, and by the Bemliki valley to 
Irumu, and thence by Makoko to Avakubi on the Aniwimi river. They then 
returned home dow;n the Congo by canoe, steamer, and railway to Banana. 

It will be seen that the route followed is one which has been traversed by many 
British travellers (none of whom are mentioned in this volume). The duke him- 
self visited the extreme noith-east of Uganda (between Ruwenzori and the Albert 
Nyanza), and another member of the expedition traversed Ankole and went on 
by Fort Portal to Irumu, but, except for these small excursions, the route lay 
entirely in German East Africa and the Congo Free State. 

This volume is a very interesting one and full of valuable information, both' 
on political and scientific matters. Although His Highness mentions that he 
was **als Boldat erzogen, auf dem Riicken des Fferdes gross geworden,*' very 
few African explorers have shown themselves able to describe countries, peoples, 
and incidents of travel in such a clear and lucid manner. The author has the gift 
of seising on all that is really important, and is not without a sense of humour 
(as is shown, for instance, by his account of a victory gained by swarms of in- 
furiated bees, which completely routed the whole expedition). The huntiDg stories 
are well told and form quite exciting reading. As both the duke and his com- 
panions made a practice of following up woimded lions in thick bush, and chasing 
slightly injured elephants through papyrus swamps, the reader is always expecting 
something. Unfortunately, Dr. von Raven, when following a wounded buffalo 
through thick elephant-grass, was charged and badly wounded ; his life was, in fact, 
only saved by the bravery of his askaris. 

In other respects the duke must be congratulated, for it is not given to many 
explorers to kill a lion, and then, turning round, to witness a volcano like Namla- 
gira in active eruption. 

The description of German East Afnca and of the methods now adopted by 
the newer school of German officials deserves careful study^ especially by those who 
are interested in Uganda. The scientific results of the expedition are of great value, 
for all seem to have co-operated and assisted one another. Thus, when shooting in 
a district where sleeping sickness prevailed, every one took with him microscope- 
slides ab as to examine the blood of elephants or any other animal which might he 
met with; Trypanosomes were not, however, discovered. The scientific results 
will be described in other volumes which are in course of preparation. Maps have 
been made on a scale of 1 in 100,000 both of the Mpororo-Kagerfi and of the 
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volosnic dirtriel, ooreriog orer (SOOOiqiim kOometrei|$nd many magndio <Aaem>. 
tiomi and tfcereognummaa ware obtained. Moet unfortunately. Lieut. Weim waa 
obliged by aeriona illneaa to return borne before the end of the enpedithm. Tbe 
geologiati Herr Klnohatein, spent six or seven months in unraveUing the fonnation 
of the Ninagongo-Sabinjo group of voloanoes. He was most unfortunate on two 
oocasioDs : onoe when, being caught in a sudden snowstorm on SUkrisimhi, twenty 
of his men were literally fooaen to death, and again in the diatriet 80Uth«eaat of t^ 
volcano Muhavura. where he was attacked by the natives end lost all except deveu 
of his caravan. Fortunatdy. he was. successful in saving his geological specimens 
and observations. 

The duke f^umitly quotes the actual descriptions 'given by his oompanions 
in the expedition. Both Dr. Mildbraed and Dr. Schnbota have mae charmi ng 
Hketches of plant and animal life, and the future volumes promised by them will be 
of gieat importance. Dr. Mildbraed has some interesting remarks on the distribu- 
tir)n of the lobelia flora of Buwenxori. He also confirms the faot (already pointed 
out by British botanists) that the West Coast forest flora is represented even 
ou Ruwenaori. Dr. Schubotz made an enormous collection of mammals (884 
specimens), birds (800). reptiles and amphibia (877). fishes (708). decapods (1462), 
molluBCB (686), insects (7603), etc., etc. These will require years of study by 
h])eciBlists beiore the results can be published. 

There are many points of interest to anthropologists in this volume, such as the 
cave drawings from near Buanja and the very complete account of the pigmies. A 
member of the expedition was even able to witness one of their dances. 

\8 regards the photographs of scenery and of native races, they are unusually 
good. Indeed, those which refer to the Afncan forest seem to be equal to the very 
best that have as yet been published. 

With the exception of lieut Weiss and Dr. von Baven, the party enjoyed 
excellent health, which is ascribed by the duke to their having taken one gr. of 
Xoch’s malaria prophylaze every seventh and eighth day. But we doubt if the 
duko quite realizes how much he is indebted to the Uganda railway and Victoria 
bteamers, which landed the whole expedition at Bukoba in European health. 

Q. F. S. E. 

AMERICA. 

Ghilx. 

* Acht Lehr- und Wander-jabre in Chile.* By Prof. Dr. Otto Bilrger. Leipzig: 

Weioher. 1909. Pp. 410. With 37 lllwtrationM and Index, Price lOm. 


The author accepted a professorship at the University of Santiago and spent 
»even to eight years in Chile, during which he visited Chiloe, Concepcion, Valdivia, 
as well as Coquimbo and the nitrate districts. The illustrations are for the most 
part from photographs taken by bimsdf. 

Some of the pictures of forest scenery and vegetation are both intereating and 
characteristic of Chile. The hook contains all aorta of information; there are 
^a]uable notes referring to the marine flora of Chiloe, and a graphic account of the 
11^06 earthquake, so for as it affected Santiago. As regards sooial. political, and 
financial matters, the author ia very outspoken and a trifle dogmatic in his 
ci'^ertions. He aays, for example, on p. 189. The Chilian ateala everything.** and 
p. 190, *'Hein Chllene teitzt moralischen mnt»** and thera are also sneh 
statements as ** Chile possesses no history prior to 1812/* and ** the Cerman zone 
'Stretches from 37^ to 42^ S. lat.** Such oritidam ia harily to be taken seriondy, 
course, hut nevertheless leaves an impression which mi^t seriously mislead any 
<>ne ignorant of the oountry. U. F. S. E. 
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OaiLSAH SUBYBTB. 

*Bepiiblte da CSiUe. Ptimera Ifemoria del Diieotor de la Oflolna de tfenmm de 
Tierrat painda al Bailor Hiniatro de Oolouiaaoion en Abril de 1908/ Santiago de 
Chile: Impaenta 1 Bnouadamaoion UnlyerBitaria, 1908. Pp. 227. 

The 00K>tdinate8 and altitudes of the pyramids erected up to the time of 
puUicatlon on the^ntler between Chile and Bolivia, and also of points on the 
firontier towatds Argentina, besides some data regarding the boundaries of the 
province of Tarapacd and the departments of Oafiete and Traiguen. It has also 
been decided to compile a map of the northern provinces. For this work it is 
estimated that ten years will be required, drawing, engraving, and printing being 
included. A commencement has been made by determining a number of points 
on the primary triangulation, and the co-ordinates of these ate given. The greater 
part of the volume deals with surveys for settlement and for fixing the limits 
of properties already occupied. 


POLAR REGIONS. 

ANTABOnO Metbobolooy. 

* Wiasensohafitliohe Eigehnisae der Sohwedisohe Biidpolar-Expedition, 1901-1903/ 
Edited by Dr. Otto Kordenskjdld. 

(a) Yol. 8, part 1.—* Meteorologisohe Ergebnisse der Schwedisohen Sudpolar-Elpeditlon. 

Stiindlidhe Beobaohtungen bei Snow Hill/ By Gosta Bodman. Stockholm. 1908. 

The expeditions which went to the Antarctic under international co-operation 
between the years 1901-1901 will ever be memorable for the large amount of 
scientific data which they collected. The volume under review is a worthy 
example of the conscientious work which was done under very trying drcumstanoBs 
by the scientists who accompanied the several expeditions. 

The meteorological work of the Swedish expedition has been divided into three 
parts — 

(1) Observations on board the Antarctic during the period December 2, 1901, to 
February 12, 1903. 

(2) The observations on the Faulet island from March, 1903, to November, 
1903. 

(8) The observations made at Snow hill from March 1, 1902, to November 7, 
1908. 

The present volume contains the simple results obtained at Snow hill, and a 
general discussion is held over pending the publication of the observations taken 
on board the Antarctic and at Paulet island. 

In the introduction Dr. Bodman describes the exposure of the instramentR 
used, the method and times of reading them, and the difficulties experienced in 
the work. The position of the winter station at Snow hill was not ideal from 
the point of view of meteorology ; but when choosing a place in which to live 
during an Antarctic wmter there are more important conskLerations to be faced 
than the exposure of the meteorological instruments. There must always be a 
compromise struck between the desire for an exposed place for the wind instmments 
and the tiiermometers, and the real need for a nte as iar as posnble sheltered from 
the rigours of an Antarctic blizzard. As it was, although the observatory was 
sunounded by hills to such an extent that the wind observationB were considerably 
affected, the blizzards were so bad that the anemometer was constantly damaged, 
and fears were entertained for the stability of the hut. 

Under these droumstances we must be thankful that wind observatlotts were 
obtained at all, and grateful to Dr. Bodman for the full partioulars of the/mr^wding 
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hiUfl, which make it pocrfUe to diamii the Multa poperly. The Buedlsh 
pedition, like all the others of whidi we have reoelfed particular^ 
great difflcidties in takiiig their meteorologioalohserrmtl^ Dr, Bod^ describes 
his attempts to hold np a hand anemometer in a gale of wind and at the earns 
time to determine the time of exposure by means of a watch illnmiiiated a 
flickering lantern always on the point of being blown out. His eolation of the 
problem^ by tying his watch agidnst his ear and oonntinf the tiok-ta^s, ahows 
considerable resource, and be was evidently well iew a i4|4 by the ease of taking 
subsequent obaenrations. The driven snow during the hi^ winda was a real 
difficulty, in that it tended to blodk up the louvres of the thermometer screen, 
and to cake round the drums of the themograph and hygrograph and prevent 
their working. These difficulties and the means* tiken to overeanie them are 
folly described, so that the actual results may be taken with confidence. We 
congratulate Dr. Bodman and Dr. NordenskjBld on having made valqahle additions 
to our knowledge of the Antarctic dimate under financial and other difficulties 
which none of the other expeditions had to face. 

It is impossible to disouss yet the data in relationship to the results of the other 
ci?')editionB, but the following particulars may be of intereit 
"The situation of the station was lat 64^ 21' 64" B., long. 66^ 50' 46". Mean 
.lunual prf^ure = 740*42 ; absolute maximum pressure ss 761*6, August 20, 1908, 
7“ 0” p.m. ; absolute minimum pressuie a 708*8, June 8, 1908, 1" 0* a.in. Bar 
reduced to 0^ 0. only. Height above sea-level, 13 metres. Mean annual tempemture, 
-11^-8 G. ; absolute maximum temperature, +9^*3 0., August 5, 1008, 6^ QT a.m. ; 
.ib&ulute minimum temperature, -41^*4 0., August 6, 1902, 10^ 30* p.m. Annual 
mean wind vdocity, 8*82 metres per sec. ; maximum wind velocity, 84*4 metres 
per sec., July 17, 1902. Prevailing wind direction, south-west. 

(b) Yol. 2, part iL— ‘ Das EUma ale eine Fonkiion von Temperatur nnd Windge* 
Bchwindigkeit in ihxer Yerbkdnng.’ By Dr. Gosta Bodman. Stockholm. 1908. 

In this short monograph Dr. Bodman attempts to form an estimate of the 
hoverity (Grimmigkdt) of the weather experienced by the Swedish Antarolic 
expedition at Snow hill. He bases his work on tbe idea that severity is a function 
ui temperature and wind velocity, and attempts to devdop a formula by means of 
which the severity of weather at different times and places may be compared. It 
is laid down as fundamental that a certain weather may be called two, three, four 
times as severe as another when a body kept at constant temperature loses two, 
three, four times as much heat when exposed to the former weather as when exposed 
to the latter. In order ^to apply this idea, a cylinder was constructed, filled with 
water, and the loss of heat determined when the temperature of the cylinder was 

C., the temperature of the surrounding air 0° C., and the wind velocity nil. 
This loss of heat was taken as the standard, and losses under other conditions of air 
temperature and wind velocity were then experimentally determined. A formula 
was constructed from the observed results of the forms — 

S «B «(1 + •«)(! + fiv) 
m which S as heat lost in unit time, 

8 s heat lost in unit time under normal oonditions, 
f a the air temperature, 

V = the wind vdooity. 

The severity is then defined as B/s. a was found to be 0*94, and g +0*272. 

It is obvious that this definition of severity is qnite arbitrary, and that the 
^^^pression obtained for it would have been quite different if another 
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fonn of Lot body had liteen uied. It is nevertbelsss interestiiig to compare dilteent 
polar oUmaies by tbls method. For this parpose the Mowing few eiam|^es are 
taken from Dr. Bodman’s work 


Nansen's expedition, 1893-96 i 

t 

V 

B/i 

° 0 . 

-380 

sa 

10-5 

^itsbergen, 1899 

Frans Josef Land, 1908-05 

-10-2 

-28-1 

22‘9 

32*9 

10*5 

21*2 

Snow hill 

-8M 

80*1 

20*6 

Disoovery, winter quarters, 1902-04 ... | 

-29-4 

IS‘8 

10*8 


GbOBQB 0. SlMFSOK. 


MATHEMATICAL AND PHYSICAL GEOGRAPHY. 

The North Atlantic. 

* Soientiflo and Biological Researches in the North Atlantic, conducted hy the Author 
on his Yachts the Walwin and the /Oliver Belle,* By R. Norris Wolfenden. 
Memoire of Hie OioUenger Socieiy, No. 1. London : Behman, Ltd. 4®. PHce 
10c. 6d. net. 

On hoard his cutter yacht of 30 tons the Walwin, in 1903, Dr. Wolfenden 
made physical and biological observations from Valentie (Ireland) to the Faeroe 
hanks in order to add to the official work conducted hy the Scotch Fishery Board* 
During the year 1904, on hoard his ketch yacht of 130 tons, the author made a 
splendid cruise from Valentia (Ireland) to the Azores, thence to Madeira and 
Gibraltar, aud hack to England across the Bay of Biscay to Plymouth. The cruise' 
of 1906 covered about the same ground in order to again examine the conditions of 
a large amount of Mediterranean water in the Atlantic. Daring the years 1905- 

1906 the Silver Belle started from Dublin to Madeira, thence to Gibraltar. In 

1907 Dr. Wolfenden was crnising north of Scotland from the Hebrides to the 
Shetland and thenco to Norway. 

In the chapter dealing with the ohservations conducted on sailing ships, yacht- 
owners willing to devote part of their time in making observations at sea will find 
many hints on the equipment of a sailing ship for deep-sea work and on the 
methods required. 

The hydrographical part of Dr. Wolfenden’s reports has been worked out 
by Dr. Dickson. Chapter i. deals with the hydrography of the Fseroe-Shetland 
channel; it is reprinted from the Oeogra^ieal Journal for April, 1903. 

From the observations taken during 1904 and 1905, Dr. Dickson concludes that 
at different dates the extension of water from the M^iterranean varies very con* 
siderably northwards and westwards, and possibly also southwards. Whether 
these variations are periodic or irregular cannot be ascertained, the material supplied 
by two years' observations not being sufficient. Dr. Wolfenden's observations 
form a very valuable contribution to the steadily increasing amount of material. 
But they are not numerous enough to allow a general discussion for the present. 
Daring 1907 Dr. Wolfenden crossed from Shetland to Norway in response to a 
request from Dr. 0. Pettersson, who asked him to work hydrographioidly across 
a line which he marked out, and which would connect up the observations of the 
Scottish, German, and Scandinavian expeditions. The full discussion of thme 
observations is not possible until the German and Soottidi observations are ready 
for publication. « 

In the biological part of the reports we find a description of some tee Site 
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B, W« L. Holt W)d L« W# Bypio* W. H* l^itorsftU gjvos dowiptiomi of two new 
ftpecies of Amidilpoda and Isopoda. Qeorge P. Fanran deeGribea two iptelmena of 
PyroMoma Quotum collected Dr. Wolfenden on board the BUvfr JMI 9 off Oape 
St Mary» Portugal^ in Febniaiy, 1906. 

Dr. Wolfenden’a reporta are very interesting^ and show wbat can be done by 
private enterprise. His ezanple should be followed by other yaobtowneis. As 
suggested by Dr. Fettersson, Yice^^President of the International Council for the 
Investigation of the 8ea» an association of yacht-owners working at sea could be of 
groat help to soienoe. 

Lion W. Collet. 

OmiBBAL 


Text Book. 


* Krdknnde flir Soliulon.* Yon Alfred Kirobhoff, boransgegeben von Dr. Felix Lampo. 

Two yolumoB. Halle-a-8. : Buohhandlung des Waisenhauaes, 1909^ 4 m 

This is a new edition of this text book. The ftrst volume, pp. 66, deals with an 
elementary course of world geography for the lowest class wherein it is schemed to 
lav a general foundation of Earth knowledge. The course opens with definitions 
and descriptions dealing with the Earth as a globe, and proceeds through a general 
summary of facts concerning the continents to a more detailed summary of eaoh 
continent; Europe receives naturally more attention. The German States take up 
the rest of the volume (24 pages), which is designed to supply a course for the 
scholar round which the teacher is expected to weave his teaching, and into which 
VI ifymg ideas and exercises must be thrust in order to produce a really intelligent 
understanding of the subject-matter. 

The second volume is designed for middle and upper sections and contains 
nearly four hundred pages. A study of the countries outside Germany precedes a 
study of Earth phenomena, and this is followed by a more expanded survey of the 
continents, again followed by another section on Germany and a new section on the 
German poBsessions. A chapter on Commercial Geography closes the scheme for 
the middle form. 

The last section is devoted to the more analytical aspects of Mathematical 
Geography, Climate, Land and Sea Belief, Yegetation, and Population. The books 
are frankly text-books, and would be of use in this country to show how a people 
whose advance in scientific geographical work is renowned sets out to teach its 
future citizens under the guidance of a well-known professor in the subject. The 
method is ** concentric : the idea of the world os a globe comes early, and is 
followed at once by conceptions of a contmental nature, into which is worked the 
study of the Home Country. 

P. G. A. 


Sir Charles Wilbok. 


' Life of Mqor-General Sir Charles Wilson, K.O.B., K.o.K.a., eto.* By Cdonel Sir Charles 
Watson. London; Murray. 1909. Portroiii, Majw, oiid iffiMfiw Pfkel^.nei. 

This book records the life and service of a distinguidied ofiScer of Boyal 
l^ngineers, a fine type of the soldier diplomatist so neosesary for the maintenance 
and development of our Empire. It is written clearly and dispassionately by an 
(*ld comrade, and recounts a service of nearly forty years spent mostly in the Near 
host. For us it is the many years of arduous exploration and diplomatic work 
tbdt we have to regard rather than the acute political oontroverqr which somewhat 
<'hscured the end of his varied and useful life, and in which he was clearly the 
victim of fate and of the errors of a dilatory poUcy at home. His first geographical 
v'ork was on the North American Boundary Commission io 1868, whose duty 
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it WB8 to trace part of the froatier-lme between Oanfida and the Statea along: the 
difficult forest seotton from the Paolfio across the Roddes. 

The difficnltiee of tracing on the ground a diplomatic frontier along a paiallel 
of latitude were here exemplified, as thej have been again on recent occasions. 
It shows the adrisahility of fixing a frontier along well-defined natural features 
if poBsihlei and deh^o^trates the great value which may accrue fi!om even rongh 
exploration work done previously, in assisting diplomatists to decide on some 
general lines before the survey parties are sent out to delimit. 

It wss in 1864 that Oaptain Wilson made his first aoqudntanoe with the Near 
East, in which the reminder of his service was almost entirely spent, and in which 
his principal geographical achievements were aooomplidied. 

His first experiences were on the survey of Jerusalem, a more difficult task 
then than now, when fanaticism was rife, and when the utmost discretion was 
necessary to work at the Mosque of Omar, one of the sacred places of Islam, as 
well as the site of Solomon’s temple, to which even to-day it is a special favour 
to be admitted to the sacred precincts. Only two years ago the writer went round 
the Ha^am with the same old sheikh of the Holy Place, who did not fail to make 
inquiries for the young captain of engioeers to whom many years ago he had given 
unofficial assistance in his explorations, and who had closed his eyes to many 
terrible crimes againtt Koranic law. 

In the Sinai and Palestine exploration surveys Captain Wilson displayed the 
same capacity for dealing with natives and soothing their scruples, especially 
difficult as regards the sons of Ishmaol. 

It was after the Busso-Turkish war of 1878 that Oolond Wilson’s more im- 
portant official work commenced on the Servian Frontier CommissioD, where he 
was charged with the difficult task of setting out on the ground a frontier-line fixed , 
at the conference table at Berlin, but contrary to the views of various warlike 
Balkan races on the spot. This was found most difficult in the case of the Servians 
and Albanians, who have not even yet composed their differences ; but by j^instaking 
investigation on the spot and personal influence with the disputants, the only 
reliable method in such cases, matters were eventually arranged. 

Colonel Wilson was then entrusted with the more important duty of carrying 
out the reforms in Asia Minor promised by the Treaty of Berlin for the amelioration 
of the Christian raoes. As Consul-General for Anatolia, where be had several 
minor consular posts under his jurisdicrion, he had the widest scope for his 
diplomatic talents, and for the study of geography as far as his duties went. 

The whole country was still in a turmoil of unrest and confusion on the conclusion 
of an unsuccessful war. Circassian refugees poured into the country, and had to be 
found settlements somewhere ; the Christian races expected untold wonders from 
the new reforms, so that the situation called for much energy and discretion in 
wearing down the inertia of Turkish offioials as regards the new state of affairs and 
in reconcUing conflicting views. The Circassians of the Uaun Yaila still remember 
with gratitude the efforts of Sir Charles Wilson in their behalf; they now form a 
compact and thriving settlement of about one hundred villages on the wild grassy 
uplands of this part of the Taurus. They wear their distinotive dress and speak 
their own language, and the writer received a very cordial welcome from them in 
token of the favours they had received from the Consul-General many years before. 
The Avshars, who originally came from Persia, and who were also visited by Sir 
Charles Wilson, have retired before the more vigorous Circassians into the wooded 
recessm of the Taurus farther south. The numerous journeys of Sir Charles Wilson 
and his attendant ccmsuls contributed much to our geographical knowledge of the 
passes of the Taurus, and have been reproduced on the existing maps ff that 
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region. Theee mUitery ooiuttli mmitged to eSboi a good deal and to iaflaenoe 
the Turkish dBelab; althoogh the effect was aometiines diaheartenlttg^ yet their 
preeenoe acted as a chebk on the rapaoit j of the worst type of offloials, and gare a 
welcome snpport to those who aimed at improrement. Perhaps it is the Tulle 
prefers to deal rather with a soldier than a oieilian, for his instinots ate still those 
of the oonqueriag Osmanli armies who swept up to the walls of YiennSi and who 
ruled hy the sword, and thus he thinks the man of action -will perhaps understand 
him better than the man of the pen. Owing to a change of policy, these consuls 
were soon withdrawn, and it was not until the Armenian snisssiores of 1896, when 
the country was again plunged into disorder, that they were reappointed. 

Sir Oharles Wilson quickly fottnd.a new field for his aotteliies In Egypt, whero 
the rebeition of Arahi Pasha had broken out, and hla knowledge of Seslem peoples 
and taot in dealing with them were again found most valnable. 

There is, indeed, no tortuous channel to be followed in dealing with the Oriental, 
or abstruse principle necessary to fathom his intellect ; he bnly reqnirsi to be treated 
with perfect straightforwardneBs, truth, and Justice, and this is the method which 
Sir Oharles Wilson adopted with such conspicuous suooess. 

The illustrations' of this book are all good, and the views of Tokat and Adalia 
csiKwially so. The maps dealing with the various parts of the world in which 
Sir Charles Wilson travelled are exceptionally clear and good, and most helpful to 
the reader of a work of this nature. 

F. 11. M. 


' Mosquito or Man ? * By Sir Rubert Boyce. (London : Murray. 1909. Fp. 
xvi., 267. Illwtrations. lOs. 6d.) The subtitle of this work, * The Oonquest of 
the Tropical World,’ is amply Justified by the paramount importance of the physio- 
logical discoveries and problems here dealt with. The volnme fumisbes a survey 
of the wonderful work done since the discovery of the association between the 
jiiosquito and the propagation of malaria, yellow fever, and other diseases, and 
provides a guide to the salutary measures which have been and may be adopted 
in various localities. It is hardly necessary to add that the book carries the 
highest authority, as coming from the Dean of the Liverpool School of Tropcal 
Medicine. 


THE MONTHLY BBCORD. 

EUBOPE. 

History of the Mapping of the British Isles. — One of the most thorough and 
well-iuformod studies of this subject-- one which has been somewhat neglected as a 
whole by recent British writers— comes from the pen of aOerman, Dr. W. Heinhard, 
as dissertation for the degree of doctor at Leipzig University. We have already 
referred {Journal^ vol. 18, p. 421) to the same writer’s reproduotion of one of the 
lesB-known maps dealt with to the larger paper. Dr. Reinhard shows a wide know- 
ledge of the literature directly or indirectly bearing on the subject, and the mono- 
gi'aph is BO full of matters of interest that only a small part of it can be touched 
u]>on here. After an introductoiy secUon on the rise and progress of intercourse 
between the British Isles and the Continent, the writer di^ successively with 
(^0 the Portolan maps; (h) other maps showing the infinenoe of these; (c) the 
land-maps down to 1564 ; (d) Mercator’s great map of the latter date, brought to 
bght only in recent years, and now first subjected to a detailed examination. Dr. 
Reinhard divides the portolan-maps into three main types on the basis of their 
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general ropreaentation of these ialandsi and he finds that a cloae examination of the 
nomenolatnre beara oat this olaaaification. One of the diatinctlona of a minor Older ' 
la the aeparatkm of Scotland from England in certain of the mapa, and aeteral 
poaaihle explanationa of thia are diacuaaed. Another point conai^ted ia the 
standard of meaanmment employedi some support being found for Prof. Wagner's 
theory of the use by Italian chart-makers of a smaller mile than the Boman.. It 
seems traceable in one of Dr. Beinhard’a types, though even Wagner had not 
supposed it to be used in the case of the Atlantic coasts. As regards the land-maps 
(some of which show an unexpected knowledge of the coast-lines, possibly derived 
from nautical information), due importance is attached to the anonymous map of 
about 1800 in the Bodleian, which was a great advance on the hut slightly earlier 
productions of Matthew Paris, and of which the influence may be traced even in the 
sixteenth century.* Three other contemporary maps may be placed in the same 
class with this, though each shows evidence of an independent origin, viz. Mfinster’s 
map inserted in his * Oosmographia ’ and other works ; Qeorge Lilly’s map of 1646 
and its copies ; and the relevant portion of Mercator’s map of Europe of 1654. 
Some points of similarity with the later portolan maps are to he traced in these. 
Mercator's map of 1664 marks a new and important advance, though its actual 
author is unknown, and all suggestionB on this head must remain mere guesses. 
Dr. Keinhard carefully considers the contents of the map, as compared both with 
its forerunners and with modem knowledge, besides tracing its influence on later 
maps. 

The Avon and Bon at Inohrory, Banffshire.— Mr. A. W. Gibb^ of the 
Geobgical Department, Aberdeen University, suggests in an article printed in 
the Tranaactiona of the Edinburgh Qeologicail Society^ vol. 0, part iii. (p. 227), that 
a struggle may have taken place in the past for the drainage of the tract of 
country around Inchrory, where are situated the upper reaches of the Banffshire 
Avon tributary to the Spey, and the Aberdeenshire Don. Oases of^ river piracy 
are not uncommon, and in the Scottiah Oeographicod Magassine for 1901 (p. 185) 
Mr. L. W. Hinxman has described how the Feshie, one of the upper tributaries 
of the Spey, has captured the headwaters of the Geldie, one of the upper tributaries 
of the Dee, and annexed them to the Spey system. Now the Avon, which rises 
in Loch Avon in the heart of the Cairngorm mountains, makes near Inchrory a 
sudden bend at right angles, and from that point flows due north till it joins the 
Spey at Ballindaloch ; and it is noteworthy that the head of the Don valley lies 
less than half a mile to the east of the bend of the Avon at Inohrory, lying, in 
fact, in direct continuation of the line of the Avon valley above the bend. The 
question is raised whether this right-angled bend represents an elbow of capture. 
Between the present levels of the head of the Don and Avon at Inchrory there 
is an abrupt gradient, and anything like a recent act of river piracy is inconceivable. 
Mr. Gibb is of opinion that what probably happened is this : the Don at one time 
rising in Loch Avon flowed eastwards to Inchrory, and thence still eastwards into 
the present Don valley ; but the Avon, a tributary of the powerful Spey, by cutting 
back southwards along the strike of the beds, met the Don at Inchrory and beheaded 
it, drawing its upper waters into the Spey system, and forming the elbow of capture 


* Dr. Beinhard does not seem to have noticed the definite point of oonneotion 
between this and the British Museum map reproduced by him, to which attention was 
drawn in our former notice. As regards the anterior limit of date to the British 
Museum map, it appears that his inferenoe drawn from the reference to Argyll was 
based, not on the form of the name, but on the error in point of fact common to Ike map 
and Folydor Vergil’s account. This, of course, adds decided force to the argdlaent* 
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at Inohrory. The Doe wai bo longer eUe to fill ite upper vnlley* eiiA wee left 
destitute of erorive powwr. But the Atoe hes gone on deepening einee 

the time of ceptuie, end is now 200 feet betow the Don. Erosion by the Am 
may beTo been rendered eeeier by ite more powerful ourrent end stronger ^lererege** 
as e tributery of the Sp^, by ite working panllel to the strike of the bode, and by 
ite flowing for e oonridereble diatenoe over easily denudeddimeetone rooks. 

The Wnmow Bagion in Xeeklenbiirg*--Anothir of the many osreful 
studies in regional geography appearing in Qemiany to supidiad by a resent 
monograidi by Dr. A. Schutof which treats of the hist^ course of settlement in 
the Warnow distriot and the geographical conditions infiusnoing it. The periods 
of settlement include (1) Teutonic (/hrma/nUeh) reaehingdpwn to the fifth century ; 
(2) SlaT» down to 1100 ; and (8) Qerman (ItoutieAX UOO-^lfiOO. An introductory 
chapter sketches the geography proper of the region. It is bounded bn the south 
and Boath-*west by a line running from Noseentin heath to the north aide of 
Schwerin lake on the laouatrine plateau forming the wetershed between Uie North 
sea and Baltic ; on the west and north-west by a watershed bending south-west 
to north-east from the north side of Schwerin lake to Wamemfinde ; on the east 
by a watershed which, beginning on the Nossentin heath, runs at first east to west 
to near Great Bgbelin, and then, bending northwards to the sources of the Lossnits, 
proceeds d^Tionsly to Wamemiinde. The Wamow, the main drainage artery, rising 
near Qrebbin, runs north-west and north ^th an upper course of 46 miles, and 
a lower course, beginning at Warnow, of 85 miles. The southern portion— south 
of the northern slope of the lacustrine plateau — has the character of a moraine, 
Blrungly undulating and hilly regions alternating with steep heights rising into 
the aspect of mountains. In tlie troughs between the heights and on the ridges 
are lakes and marshes confusedly scattered. The North Warnow region, on the 
other hand, is a gently undulating plain, seldom interrupted by low heights, and set 
with numerous lakes and water-holes. It consists alternately of heavy clay with 
boulder marl producing wheat and splendid beech, and sandy soil growing potatoes, 
oats, buckwheat, pine, and poplar. The larger sandy plains are in the southern 
region. Fine piedominates on the Nossentin, Earow, Woost, Schwinz, Dobbertin, 
and Turloff heaths. By far the greater part of the region is arable. Trade and 
commerce take a subordinate place, and mineral deposits are wanting. The Wamow 
river is navigable only as far as Biitzow. 

The Climate of Austria. — ^The E. E. Zentralanstalt ffir Meteorologie und 
Geodynamik is issuing, under the title * EUmatographie von Osterreich,’ a series of 
studies upon Austrian climate based upon systematic observations covering a long 
period of years. In the second number of the series the results are given for Trieste 
and the Austrian ooast-lauds, and in the third number for the dukedom of Steirmark 
(Styria). At Trieste the mean annual temperature is 57^ F., and at Graz in Styria 
only 48^*6 F., as against 49^*4 at Green^ch. The Ghrai temperature is somewhat 
low for the latitude, a fact whioh is no doubt due to its elevation of 900 feet above 
sea-level, and to the cold influence of neighbouring Alps; whereas Trieste, situated 
on the shores of the Adriatic and protected from the nor^ by mountains, is a little 
too warm for its latitude. For the fifty years 1851*1900, the lowest mean tempera- 
ture of the air at Trieste is 40^*1 F., in January, and ita higheat 76^*0 F., in July, 
the Graz figures being 27°*0 F. and 67°*8 F. The rainfall at Trieste is a little 
over 1000 mm. (40 inchea), and the number of rainy days is 109, six of these 
being snowy. At all stations in Styria the number of firosty days in the ooid 
months is very great, bat except at one or two big^-level ones iVost does not occur 
m June, July, or August. All the various dements of climate are thoroughly 
discussed in thm publications, and the results will be valuable to meteorologistB. 
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fha Origin of the Bo^oni eii4 the Dardanellei.— On the morfi-wced 
qneettoi of the origin of the Straits of the Hellespont and Bosporus, the geologist,' 
Prof. Bttddf Hderaes of Gnus, has put forward views which merit ooujUieimtlon 
on the part of geograjdiers. The new hypothesis avoidsthe improbable asaomptioQ 
of upheavals of extensive regions, and is based throughout on established results 
of observation; pihtulating, on one hand, the once lower level of the Pontic 
inland sea, as demonstrated by Andmssov (since 1898) and Sokolov, compared 
with that of the present Black sea; on the other hand, the existence of an ancient 
^gean continent on the site of the present ACgean sea, as proved by Neumayer 
and Eduard Suess. Prof. Hoemes accepts the fluvial origin which A. von ]^ff 
endeavoured to establish as early as 1822, but, unlike Cvijid, whose detailed 
discussion of the subject appeared in 1908, he assumes a current running, not 
in a south-westerly, but in a north-easterly direction. By way of illustration, he 
points to the limans of South Eossia, which, according to Sokolov, were formerly 
river-valleys, but later on fllled by the sea— just like the Golden Horn of Con- 
stantinople and the limans of Etitshflk- and Biijtik-Ohekmedje on the Sea of 
Marmora. Their formation is bound up with the former low level of the Pontic 
inland sea, which, in opposition to Sokolov, English in 1904 relegated, not to the 
last glacial age, but, rightly, to the early Pliocene age. As regards the Bosporus 
at leas^ English had already assumed a river directed towards' the Black sea, and 
the slope of the ground, bare, and pools all go to show that this assumption has 
incomparably more probability on its side than the opposite one. The present saline 
undei^ourrent is much too slow to account for the closed basins such as are now 
counted to the number of five on the floor of the Bosporus. In one particular only 
is Hoemes in oonflict with English. He assumes for the Hellespont a river running, 
not in an opposite direction, or towards the ^gean, but, in consideration of the 
uniformity of the two straits in conformation and depth, in a similar direction to 
that through the Bosporus. He thus holds that a uniform current towards the 
Black sea eroded the Straits of the DardaneUes and the Boaporus, with their 
winding courses, in the Pliocene age draining the ^gean continent towards the 
Pontic depression. It is evident that further obaeryations and investigationB will 
be needed to confirm the correctness of this attempt at a simple solution of the 
geological problem of the Bosporus. 

ASIA. 

Japanese Expedition to Chinese Turkestan and Mongolia.— The youug 
Japanese traveller, Mr. Zuicho Tachibana, who lately carrred out an interesting 
journey of archeeologioal research through the northern parts of the Ohinesc 
empire, informs us that he is about to start on a new expedition to the same 
region, again under the auspices and at the expense of Count Koaui Otani. The 
arohssological spoils of the former expedition were left at Eariigar, as permission 
to cross the Earakoram pass could not be obtained from the Indian Government. 
Mr. Hashiramoto, who will join the new expedition as naturalist, will therefore 
proceed from Pekiug to Kashgar via Ewa-hua-cheug and Guohen in order to fetch 
the collections, and on his return will be met by the leader (who hopes to enter 
Central Asia from the Bussian side) at Hami. At Gudhen and Turfkn systematic 
exoavarions will be carried on by Mr. B. Aoki, the leader meanwhile making a 
trip to Saohu by the route used as a highway during the Han and Yan dynasties. 
Beturning to Hami, he proposes to go east-north-east to the Yellow rlter (striking 
the latter in about 41^ N., 107^ E.), with a view to clearing up doubtful points in 
existing maps, and if possible throwing light on questions of historioal gsogfspi^j 
by an exa min ation of the ruins of fortresses, etc., near the northeia bend^ the 
Hwang-ho. Afterwards he hopes to go vid Ning-hsia to Liang-olbU|. 
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to Siiehim»iMrohfng«fira><0 for Buddie From Tnribn lfi> 

will pcoo^ to the Eiileni Tien Bheii with e ?ieir to. gadkgioal end 
work, aftttwefdi ewnlutng the ooimtiy towerda Ami in order to uoertifai whether 
It onoe formed the bed of e lake. A qieoiel lubjeot of Inquiry will be the nhHen 
between the Lop deprewkm, the Bdaine depression, end the tieet near Ansi; and 
for this pnrpose bo willTiiit both the Bdsina lake and the Eara-nor weet of 
At Lan-ohou be will Join Mr. Taohibaiia, the two traedlers then possibly 
their way to Oheng-ta along the ICHih meridiaiu Ifh Aoki will also meetOo 
other members of the party at Lanchon, bat will then go dir^ot to F Afag « 
Hankow with the baggage. The dnra^ of the expedition will probably be 
oighteen months. 

A Mgmnto of the PortnnM OoeopittM «f OinEW--*Kr. F. Jaidim, 
who, though a Portuguese by birth, lately paid a tiidt to Ormoe as third ofloer 
on board the British s.b. sends us some noise on an dd Portuguese 

inscription which he found among the ruins dating from the period of the 
Portuguese occupation in the sixteenth century. It was engraTcd on an iron 
plate whi(A had eridently marked an ancient burial-place^ and, though partly 
defaced by rust, still permitted the greater part of the inscription to be read. 
Mr. Jardim has submitted his copy to experts, and though some of the words 
are imperfect, enough oan be deciphered to show that the inscriptiou marked 
Die tomb of one Ambrosio Gomes, and various relatives or conuections, among 
whom the names Bias, Be Sousa, and Buis oan be made out. Only the flni three 
figures of the date, viz. 151, are legible, but these (if correctly read) prove that 
ttit ioseription dates from the second decade of the sixteenth century, or from 
the time when Ormuz was first brought under Portuguese Infiuence by the great 
Albuquerque. Mr. Jardim suggests that the ruins O^he most striking of which 
are those of the old fort or castle on the western side of the island) would repay 
A more careful examination than they have yet received. 

Mining Industry in Kansu. Exploration on Tibotan Frontior.— 
The Sooi^td Beige d'£tude$ OoUmialee states that during the last three years the 
Chinese Government has been employing four Belgian experts to devdop the 
resources of the remote province of Kansu, and that these persons have been mainly 
occupied in exploiting copper-mines at Yao-Eai, a small village upon the mountains 
five days’ ride from the oaptal, Laochow-fu. There is a large native staff, and 
the four Belgian officials consist of M. Be Beken, mining engineer, Mr, B. G^rts, 
chemist, M. Scaillet, mechanical engineer and fitter, and M. Contelier, manager. 
The workshops have been in operation for some months, and both smelting and 
refining the metal are there carried on, while the Imperial authorities have it in 
contemplation to start fresh industries at no distant date. Mr. Gkerto, the ohemical 
expert, has sent home some notes of hia explorations on the Tibetan frontier. He 
seems to have made up his caravan at Sining, but aa his narrative shows an almost 
entire lack of names beyond that |daoe, it ia impossible to follow bis route. He 
says that the conciliatory policy lately adopted by the Ohinese in this r^ion is 
already leading to good results. Since the Britiah expedition of 1904, the people of 
Northern Tibet had shown a profound respect for thdr Ohinese masters. 

AfBXOA. 

EvaporatioE in EBTPt wd the Sudan. — In Paper No. 15 of the 
Egyptian Survey BepartmSnt (Cairo, 1909) Mr. B. F. E Keeling attempts to 
summarize the present knowld^ of the rate of evaporation from water-eurfaoes in 
^*^gypt. First of aU, the reaults are given of a eeries of comparisona whieh have 
lK)en made between several types of evaporimeter that have been used in Egypt, 
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The chief patteroB are thoie of Piobe and Wild| together with Wade’a tank* yapori- 
meter, and in order that, the readings of one may be oonverted to the standard^ 
of another a faotor must be applied. The ratios of one instrument to another are 
not sensibly affected by differences of climate, so that readings are ooCapaiable 
for stations with very different atmospberio conditions so long as the conditions of 
exposure are the tame and the mean wind yelocities do not greatly differ. A aeries 
of observations made at Bombay has shown that the evaporation ftrom open spaces 
decreases with the area as follows : — 

Area of open space (square feet) 1 10,000 lakes 

Evaporation • •9 ••• aee ••• aae 1-45 . 1*3 1 

hence it is important to apply some correction to the readings of instruments 
of necessarily small evaporating surfaces in order that one may approximate to the 
true evaporative conditions over the large surfaces of lakes and reservoirs. The 
evaporation from the Aswan reservoir averages 5 mms. per day as the mean for the 
year, and from Lake Quarun, situated in a very different climate, 7*6 mms. ; but 
allowance should be made for the brackishness of Lake Quarun, since the evapora- 
tion from salt water is 10 per cent, less than from fresh water. From the Nile at 
Cairo the loss by evaporation is 3 mms. daily in winter (October to March), and 
5*3 mms. in summer (April to September). In the neighbourhood of the Qreat 
Lakes there is no evaporimetes and although it is difficult to calculate from meteor- 
olojpoal conditions the amount of evaporation, 3 mms. per day may be taken as a fair 
estimate of the evaporation from Lake Victoria. No reliable experiments have been 
made concerning the evaporation from irrigated land. 

Overweg’s Grave*— The following account of the finding of Overweg’s grave 
has been communicated to us by Mr. W. F. Hewby Dr. Overweg is reported by 
Barth to have died in Bomu on September 27, 1852, at Maduari, on the western 
Chad marshes. On the British occupation of Bornu, in 1902, inquiries were made 
for the sites of the graves of Overweg and of Mr. Richardson, who died a year and 
a half earlier, but no information thereupon could be obtained. Continued inquiries 
meeting with the same result, it became evident that the people entertained some 
fear that the acknowledgment might prove detrimental to themselves. In October, 
1909, the Resident of the province succeeded in overcoming their fears, and obtuned 
the following information. The Eanembu village of M^uari of Barth’s day was 
then on its second site within history, and was subsequently moved another three- 
quarters of a mile to the westward, to its present site, on account of the inroads of 
Chad. While the present village is well riiaded, the only tree left standing on the 
last site is the gnarled old karaga under which Overweg was buried. The search 
for the grave was without result until an old woman among the bystanders said, 

‘ If you sit on this root, and extend your foot, it will touch the white man’s grave.’ 
This was found to be an almost accurate statement, and the grave was unmistakable, 
though the remains proved to be smaU. It was thought best to remove them 
to the modern Bomu capital at Maiduguri, where they were interred on October 29 
in the European cemetery. The {dictographs show the Maiduguri graveyard and 
scenes at the exhumation, the three figures at the grave-head being the piresent 
< Fugu^ of Maduari, the son of Fugu Arri (the friend of Barth and Overweg), and 
the son of the old woman whose compound in the ’fifties adjoined the tree. Mr. 
Ribhardson’s grave at Ngurutua, not far from the present station of Qeidam, has not 
yet been located. It is, perhaps, worth recalling the fact that Abega, the trusty 
servant of the travellers, who attended Overweg during his last days, and who after- 
wards accompanied Barth to Europe, is to-day chief of the native town of Lokoja, 
on the River Niger, while his grandson has for years been an interpreter in the 
Government service in Bomu.” ^ 
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A Vopnlattm Study of Frondi ChiiBOft.---EitimateB of populoMoo in the 
man newly opened refi^ of Africa with any claim to exactnew eve ae few* 
that a atn^ of the dletribution of populatioD, by clrdea, in Fieneh Qvtam fai of 
oonaiderable intereat. It ia supplied in VAfHqw Fra/niaiM for Deoemberi 1909, 
by Captain Salessea, wdl known for the important part he baa played in oomwotlon 
^th railway deyelopment in French Africa. The area of each circle haa been 
obtained by plaDSneter, the population figures being those arrlTed at by the 
administration with a view to the collection of the capitation tax ; and it is 
pointed out that though some facilities for evading payment exists while a 
considerable interchange of inhabitants takes jdaoe between the circlei and with 
neighbouring colonies, the figures may be taken as generally representing the facts. 
A map is given in which the number of inhabitants per kilometre, as calculated 
from the above data, is shown for each circle, and this supplies a means of 
estimating broadly the relative resources of the different circles. For the whole 
colony the mean density is from 7 to 8 per square kilometre (18 to 20 per squaro 
mile), but the figure varies in individual circles from 2*68 to 40. There are three 
main foci of population, one on the coast, another running north and south through 
Futa Jallon, the third along the northern Liberian frontier, both of the last two 
being elevated tracts, whence it appears that, except on the Coast, population 
generally avoids the lowlands. Oiqptain Salesses thinks that the grouping of 
population should to some extent be a guide to future railway extension. 

Dr. Pddh*i Trayela in the Southern Kalahari.— Dr. Budolf Fodh's South 
African explorations beyond the Kalahari were brought to a oonoluaion by new and 
fruitful studies of Bushmen engravings on the eastern edge of the desert, more parti- 
cularly the ** footprints *’ at Machen (near Mochudi), and the geometric figures, 
which the explorer interprets as conventionalized copies of nature. He further 
studied the Griquas, the Korannas (Hottentot tiibes), and, above all, the lajt 
remains of the Gape Bushmen, the Kham People. In tiie western districts of Cape 
Colony he found among them the best types of Bushmen encountered by him through- 
out the whole course of his journey. The bodily stature of all the men was between 
4 feet 8 inches and 4 feet 10 inches. Two women measured 4 feet 5 inches and 
4 feet respectively. Other individuals, however, showed a distinct admixture of 
Hottentot blood. This mixture must have been effected before the immigrant 
Europeans began to drive the peoples before them and to mingle them together. 
To complete his studies of Bushman life, PCch started on a fireah Journey into the 
Kalahari on July 11, 1909. His road led from TJpington on the Orange river, going 
first in a north-easterly direction as far as the south-east edge of the sandfidd at the 
Lange and Koranna mountains, and thence following for the most part the waterlesb 
river-channel of the Karuman and Nosof, ten days’ continuous journey without 
water. Being quite a moist year, the food-supply could be supplemented by water- 
melons, but in dry years even these are not forthcoming. Near Upington the traveller 
came upon Bushmen of a type allied to that of the Kham people, but throughout the 
rest of way most of the families had migrated north. No others were encountered 

till the Nosof valley was reached, and these already showed a closer approximation 
to the Kalahari Bushmen. This confirmed an observation made at far back as at 
Mafeking, viz. that the waterless valley of the Molopo, running east and weet» ia 
be taken as the approximate boundary between the Kalahari and the flspe (or 
Kham) Bushmen. These latter approach much nearer the original type, but m^ 
of them have perished in the hopeless effort to defend their hunting-grounds. Ih 
25^ 40' B« the traveller approached the frontiers of German South-West Africa, 
and hare he came on representatives of the tribe fiiut studied by him the year 
before, a little further north. Hence the expedition returned sQ^tbwifds to 



TBK MONTHXiT BflOOBD* 


453 


Kietfoiitmn<4kmth (the Bnglidi miaeion-Btation oloee to the Qenaan ftoiiMer), and 
tbenoe went aouth-eest to Upington. Unlike the middle Kalehui* Ike aouthera 
Kalahftri is not a plaioi bat the aand ia piled npintodonea which ran almort without 
cseeption north->narth-weat and aouth-aouth-eaat, and in the weat form a miniatm 
mountain ohain riaing to a height of 160 feet Blaewhere the danea my from a fow 
metres up to 30 or 00 feet, and eonalat of loose red aand overgrown with grass aad 
low brushwood, contrasting with the sand of the valley, whioh is often greyish-white. 
Tans are here partloularly numerous. Oval depreasioni with hard baro floor, or 
thickly inoruatated with salt, they differ essentially from the limestone-pans in the 
more northern formations. The Journey, which covered about 1000 miles, was 
hiought to a dose at Cape Town early in lleGember. 

Minerals of Myaialand.— A second Report by Proi W. Uunstan, on the 
rrsults of the Mineral Survey in 1907--8, has been issued by the Colonial Office, 
accompanied by a aketch-map. Coal in the ndghbourhood of Nyasa lake occurs in 
sodimentary deposits of Karroo age, and often associated with limestone. Usually 
bituminous, it approximates in some cases nearer to lignite. The best bituminous 
cvial is from Mount Waller. It is available as fuel for any purpose, as also for the 
production of ooke and gas. Easily workable, it is a highly Suable asset to the 
Trotectorato. Its seams, several feet thick, occur close to and above Lake Nyasa, 
and probably extend under the lake. An inferior, but generally serviceable, coal 
occurs in the Nkana district, too far from the lake to be immediatdy available. Near 
the North Rukum river there is coal of fair quality as fuel ; but at Luflia it 
IS too shaly to be of much value. There is coal also at Kasante, but unsatisfactory 
OP a count of its friableuess. Thus in Nyasaland there is coal only awaiting the 
demand for fud which must follow the development of railway and lake transport, 
liusides the serviceable limestones referred to in the previous Report, others^ now 
described, would furnish good mortar and bo useful agriculturally. Gold, detected 
111 small quantities, seems to be nowhere in sufficient quantity to repay working, 
iliough that found near Fuliwa, a' few miles from the northern shore, calls for 
iuvestigation. 

AKBBIOA. 

Marsh and Pond Vegetation on the Northern Coast of Hew Jersey. 

— In the Proceedings qf the Academy of Natural Sciences of Philadelphia^ vol. 01, 
i*art II., 1909, Mr. John W. Hershberger discusses the vegetation of the marshes, 
salt- and fresh-water ponds found along the northern coastal region of New Jersey. 
TJicso ponds have been overlooked in the works that have been published upon the 
physiography of New Jersey, but they are nevertheless important features, and may 
he designated as salt or fresh according as whether they are closed or open to the 
ocean. They have all had essentially the same history, having been brought into 
heing by the obstructive action of travelling sand beaches upon sluggish streams 
Hewing down seawards from the interior. The Hudson river has succeeded in 
hieaking through these sand-dunes, but all along the east coast of America, from 
liong island to Florida, there is a constant struggle for supremacy between sand and 
water. Most of the larger streams that have managed to keep their outlets open to 
the sea are lined for some distance inland by salt marsh vegetation showing a 
characteristic association of plants. Where saud-bars have enorooohed upon the 
Qiouths of the rivers the water has become more brackish, and with the altered physio- 
;;iaphical conditions the vegetation has changed accordingly, ^11 in several of the 
^tiuller ponds one finds only the plants accustomed to grow in or near fresh-water 
btiCiiniB. The vegetation of the New Jersey coast, therefore, is not of a fixed type, 

by a comparison of the several plant formations in various phases of devdop- 
It it) possible to trace the stages through which the vegetation has passed, and 
No. IV. — ^Apbil, 1910.] 2 i 
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to determino tho Hge of tho different |iUnt aieooiations by referenoe to put end 
present iur?ey<^mapB exhibiting Idie nunreh areas. The progrescdye devdopiiiint 
from original salt marsh vegetation to fresh-water and dry land ffora Is the orderly 
seqnenoe of events, but now and then sudden reversals of the process ooour when 
the sea in high tides or storms breaks through the sand-barriers. The greatest 
changes, however, in the vegetation of northern coastal New Jersey have been due 
to man, who has cut down forests, spanned rivers with bridges, thereby disturbing 
their natund flow, built roads, constructed Jetties, drained ditches, spread kerosene 
over marshes to totroy mosquitoes, and so altered natural conditions that in some 
places there is no trace of original vegetation left 

Captain Whiffen’s Journey in the Amaion Basin. — Captain T. W. Whiffen 
has lately returned from an expedition to the upper waters of the north-western 
tributaries of the Amazon, in the course of which he traversed ground of which 
very little has hitherto been known. Starting in May, 1908, from Manaos, at the 
mouth of the Bio Negro, and Ming to find facilities for the ascent of the Uaupes 
(the most important hesdstream of that river), he proceeded to the Napo, and 
eventually made bis way to the Isa (Ipa), Yapura, send Apaporis, collecting 
geographical and other data en route. He paid special attention to the ethnology 
^ this region, the natives of which are frankly anthropophagous on oooasion, are 
ignorant of the use of metals, and have not yet awaked^ to the conveniences of 
barter. On the other hand, they are monogamous, cleanly, and peace-loving within 
the limits of thrir own tribes. Captain Whiffen brought back a considerable 
ethnographic collection, with vocabularies, photographs, and measurements of native 
types, weapons, and implements, etc. He also made a map of the region traversed. 
He was able to obtain information as to the fate of the French explorer, Eugene 
Bobuchon, who was killed by Indians near the mouth of the Cahuinari river about 
March, 1906, and whose collection of native ornaments is to be found in the Britisli 
Museum. For this service Capt. Whiffen has ipoeived the thanks of the French 
Qovornment. 


ARBTBALAIIA AVD PAOIFIO ZBLAITDS. 

The Britidi Expedition to Woitem Hew Ouinea.— Writing early in the 
year from Wakatimi, on the Mimika river, in Dutch New Guinea, Captain Bawling 
gives some account of the experienoes of this expedition (Journal^ vol. 88, p. 93 ; 
voL 84 , pp. 91, 468) since reaching its field of action. From Java the expedition 
had been transported in a steamer lent by the Dutch Government to Doho (Aru 
islands), and thenoe to the final landing-place at the mouth of the Mimika river. 
This has a had bar, across whioh the steamer could not pass ; but the 8hip*s launch 
enabled the party to stekm up to the large village of Wakatimi, the natives 
proving friendly. A clearing was made and a camp formed ; but delay was then 
caused by the want of a launch in which to ascend the river— a fine stream 1^0 
yards wide and 16 feet deep, with a 2-nule current. Efforts were being piade to 
obtain one from the Dutch Government, for the transport of all the men and stores 
to the foot of the mountains by means of canoes would be an impossibility, though 
attempts were to be made to prospect up-stream. Captain Bawling gives details 
as to the sad occurrence whioh involved the death of Mr. Stalker, alluded to iu 
the March number. On January 9 he had gone shooting in the dense Jungle alone. 
At nightfall he bad not retomed, but nothing oould done, for the night was 
intensely dark, and it was raining in torrenta. The whole camp turned out in 
the.moming, outting patha through the dense hush; hut not till the 12th was 
Mn Stalker’s body found by natives in a creek. He had apparently lost his wsy 
and become delirious, but the actual cause of death was probably drow^^ing. The 
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land around is doaeiibod ai flat| widi dense Tegetationv and only at two points 
oould a distant glimpae of the hills be obtained^ Eo natiTsa had besn met with 
except at WakattanL 

Gilbert and Xllioa Idanda.^ A Fhrliamentacy report issued in January 
(Gd. 4992) contains some Interesting information on the psesjmt condition of thsae 
archipelagoes, in the form of a report by Mr. Arthur MahsIQr, Asidstant to the 
High Commissioner for the Western Pacific, on a Tisit of inspeotioii made by him 
last year. After pointing out the obstacles to progress ezMMif in the past owing 
to the quarrelsome nature of the inhaMtants and the almost psnnaaeiit slate of war 
on most of the larger ialanda, Hr. Mahafi^ pays a warm tribaie to the work done 
hy the late Besident Oommiaeioner, Mr. W. Telfbr OampbsU, through whose efforts, 
mainly, this stole of tbiugs has completely ehangiA Thb islands are now kept in 
the most perfect order, trees are being planted, land is being reclaimed, and e?ery 
man is secure from spoliation by bis more powerfol neighbours. In i^te of the 
lon^ intervals between visits of inspection which have occurred in the past, the 
native officials have done their duty wdl and truly, and with Sn honesty (In 
the case of those who have charge of considerable soma of money) as remarkable 
.lb it is admirable. Somemspects of the advance of civilisation are not altogether 
matters for congratulation. Thus the estobUshment of the great labour centre near 
hy, on Ocean island, has led to the adoption of inartistic European articles, and there 
has been a rapid decline in the native arts and crafts. Mr. Mahaffy sketches in a 
striking manner the difference between the conditions of life in these low coral 
islands and those in such groups as the Solomons or New Hebrides. Inter- 
communioation between the islands is much hampered by the strength of the 
equatorial current, which, from the danger it causes to canoes, has even necessitated 
the prohibition of inter-island voyages, except in the trading steamers ; and the 
results of this isolation are to be seen in the character of the raoe. It is to be 
legretted that the islands offer no exception to the decrease of population every- 
where prevalent in the Pacific. Imported diseases, the wearing of unsuitable 
clothes, the increase of phthisis, and other agencies are mentioned as causes, together 
with the increasing number of sterile marriages, which threaten to depopulate 
several of the islands. At present the output of copra, the sole article of export, 
iH restricted by the great local consumption of cooonuts. But with the progress of 
d^iKipulation the amount may be largely increased in the future. 

POXAB BaeXOBfi. 

A Oennan Antarotio Expedition* — ^To the projects already announced for 
renewed exploration in the Antarctic regions must now be added one originated 
m Germany. The leader of the proposed expedition will be Lieut. Pilohner, whose 
explorations in the little-known borderlands of north-eastern Tibet are well known 
to readers of the Jowmal. At the meeting of the Berlin Geographical Society on 
March 6, under the presidency of Prof. Penok, Lieut Vilchner outlined his 
l^roposals for the carrying out of the project. Bis idea is to start from a base 
(>u the Wedddl sea, on the opposite side of the Antaietic area to that which recent 
<uid proposed British expeditions have adopted, and to endeavour to make his way 
across the supposed South Polar oontinent to the Boss sea. At the same time, 
a subsidiary expedition will atait from the side of the latter sea, and advance, 
piobably by Sir E. Shaokleton’s route, about half way to the pole^ leaving a d^t 
«>r provisions for the use of the midn expedition at farthest point reached, and 
then turning back* Lieut. Filobner will pay espeeial attention to the pcobTem of 
the ixisaible division of the Antarotio hund-mais Into two by an arm of the frosen 
He disolaima all intention of treepaasing on the field of action of the 
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forthoonung BrlUdi and American eipeditiona (the latter of whlob, as noted in 
the March number, will also make its base on the side of the We^U sea), fof 
while these will probably concern themselTes with the more eloTated part of the 
Antarctic continent, he proposes to cross its lower portion. The enpediticn will 
not start till 1911. , 


OBirUART* 


Colonel Claude Seignior Condor, E Ji., LL-D. 

The name of Colonel Gender, who died at Cheltenham on February 16, is one that 
will neyer be forgotten by those who take an interest in the topography and history 
of Palestine, as there has been no man who has done more by his work in the 
country, and by his studies, to throw light upon the many problems connected 
with the Holy Land. 

Conder, who was the son of the late F. P. Conder, £sq., was born on 

December 29, 1848, and, after completing his education at Uniyersity College, 
London, and the Boyal Military Academy, Woolwich, receiyed his first commission 
in the ^yal Engineers on January 8, 1870. While going through the course of 
instruction for young officers at Chatham, he displayed such an aptitude for 
suryeying and archseology that, on the completion of the course, the Committee 
of the Palestine Expbration Fund applied for his serriccs in connection with the 
suryey of the Holy Land, west of the river Jordan. 

This Society, which was founded in 1865, in order to carry out a sclentiiW 
examination of Palestine, hod made preliminary surveys under the late General 
Sir C. Wilson, and important explorations at Jerusalem under Gmieral Sir G. 
Warren, but it soon became eyident that the first step to effective work was to 
make a thoroughly accurate survey on a sufficiently large scale to show all the 
natural and artificial features of the country. 

The necessary permission was obtained from the Sultan, and, in October, 1871, 
a party of Royal Engineers, under the command of Captain Stewart, b.e., landed 
at Jaffa, and commenced work. After a short time Stewart was unfortunately 
taken seriously ill, and was invalided home; and in June, 1872, Lieut. Conder wab 
selected to succeed him. It was an arduous and responsible task for so young an 
officer, but the admirable manner in which he carried it out showed that the choice 
was a very wise one. He was at first assisted by the late Mr. 0. Tyrwhit Drake, 
who ffied of fever in 1874, and then by Lieut. Kitchener, b.e., now Yiscount 
Kitchener of Khartum. The greater part of the work had bem completed in 
July, 1876, when a murderous attack upon the survey party, in which both Conder 
and Kitchener were seriously ii^ured, caused a temporary delay. 

As soon as he had recovered, Lieut. Conder returned to England, and the work 
of preparing the map for publication on the scale of 1 inch to the mile, and of 
editing the enormous mass of plans and other information which had been collected, 
was taken in hand. This occupied nearly three years, until April, 1878 ; the 
portion of the field work which had been left unfiniriied being completed by 
Kitchener in 1877. The map was printed by the Ordnance Survey, and issued in 
1880, accompanied by seven volumes of memoirs, containing information al^ut 
Palestine of the fullest description, and. of the greatest value to the Bible 
student. 

After completing his work in connection with the survey of Wedteq;^ PsMtine, 
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Lieut Oonder wm stationed it Bdinburi^ for three 7 eire» whm lieiveaeiii|l 07 ed m 
theooDitruotionolnew workeoffartiflcitioQforthedefoDoeof the Firth of He 
again returned to Fileetine in Haftdit 1881, having been requeeled by tbeComnittee 
of the Paleetine BzplorhtiQn Fnnd to carry out a enrvey of the oountry eaat of the 
Jordan. This proved a difficult taaki aa the Turkiih local authorities refused to 
recognise the authority which had been given by the Porte for the previous surrey, 
and stopped the work. Bat Gondef succeeded in mapiung about 500 square miles 
of country, and in collecting a great deal of valuable t(^^Qgraphioal and aicbwo- 
logical detail, which, with the map, were published by tte Palestiae Exploratkm 
Fund. 

On his return to Jerusalem from the east of Jordan, Oonder, who had been 
promoted captain in January, 1882, was asked to accompany Thdr Boyal High- 
nesses the Princes Albert Victor and Gfoorge of Wales on their tour through 
Pdlestino, and his intimate knowledge of the oountry made him an admirable guide. 
riK royal party visited the tombs of the Patriarchs at Hebron, which, tbough 
lobod to Christians, were shown by order of the Sultan, and travelled all through 
the country, inspecting everything of interest, under the guidsnoe of Captain 
(Joa\"or. 

On the outbreak of the Egyptian war in July, 1882, he was selected for employ- 
ment on tlw staff of the Intdligence Department; and, lauding at Ismailyeh in 
August, was present at the battles of Eassassin and Tel-el-Eehir, and the advance 
to (^airo. Here he was taken seriously ill with typhoid fever, and was invalided 

home. 

C^aptain Conder was then again employed in London in completing the records 
of the Palestine surveys, and, after being stationed for a short time at Chatham, 
was ordered to South Africa for employment under (General Sir C. Warren in the 
i^chuanaland expedition, as Deputy Assistant Adjutant-GeneraL There he did 
excellent work in the Intelligence Department, and on the survey of Beohuanalaud, 
.md was honourably mentioned for his services. 

After returning from South Africa, Conder was stationed at Chatham in command 
of a company of the Boyal Engineers, and, in 1887, was appointed to the Ordnance 
Survey at Southampton, where he remained until 1894, when he was ordered to 
Ireland for work in connection with the defences at Berehaven. He was also 
employed on the Irish relief works in 1895, and received the thanks of the 
Oovornment for the assistance that he rendered with regard to them. 

Conder was promoted Lieut.-Coloael in 1895, and was appointed Commanding 
Boyal Engineer at Weymouth, and was in charge of the extension of the fortifications 
of Portland. This post he held for five years, and then went on half-pay as a 
brevet-colonel, but was again employed on the Ordnance Survey in Ireland. He 
retired from the service in November, 1904. 

Besides the Memoirs already referred to, written in connection with the Survey 
of Palestine, Colonel Conder was the author of many other works dealing with the 
geography, huitory, and archsology of Palestine. It is sufficient to give the names 
of these to show the scope and great extent of his researches. They include : — 
' lent work in Palestine,’ 1878 ; * Judas Maooabnus and the Jewish War of Indepeu- 
lice,’ 1879 Handbook to the Bible,’ 1879; *Heth and Mcab; 1883; ’Altaic Hiero- 
^bphs,*1887; ‘Primer of Bible Geogra^y,’ 1884 ; ‘ Palestine^’ 1889 ; ‘The Tell 
Ainama Tablets,’ 1893 ; ‘ The Bible and the East,’ 1896; ‘The Latin Kingdom of 
dciusalem,’ 1897 ; ‘ The Hittites and their Language,’ 1898; ‘The Hebrew Tragedy,’ 
1 m ; ‘ The First Bible,’ 1903 ; ‘ Oritios and the Law,’ 1907 ; ‘ The Rise of Man,’ 
100s ; * The (Xty of Jerusalem,’ 1909. 

Besides the ahovei he contributed a large number of valuable papers to the 
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Quarkrty BMmimt of the PaXaHne JBovjfUmxHon Fund from 1872 ti; to the 
proMiit time, Idi kit irticle, on ** Recent Hittite DiicoTerieB,” appearing In January 
1910| only a month before hii death. He also contributed to the publications of the 
Paleetine Pilgrim Texts Society, and to varioue enoycloptediai and dictionaries 
dealing with Palestine and the Bible. 

Oolonel Oonder was a man of grant knowledge and varied attainments, and his 
death will be much felt, not only by his personal friends, but by the readers of his 
valuable works. 


CORRESPONDENCE. 

TbB Altitude of Konnt Huasearan.* 

February 15, 1910. 

In 1908 Mias A. Peck, of U.8.A., claimed to have ascended the north 4ower 
summit of Mount Huascaran in Peru. She made no iDstrumental observations 
above what she considers to be an altitude of 6975 metres, 19,600 feet, but, from 
eye-estimates only, asserted that this peak had a height of at least 7317 metres, ^ 
24,000 feet, and was thus the highest mountain of South America. 

Briieving Aconcagua to be the highest Andean peak, and furthermore to test 
the truth of these assertions, I decided to have a careful detailed triangulation made 
of the two summits of Mount Huascaran. Through the assistance of Messrs. Fi. 
Schrader and Henri Yallot, acting for the Socidtd Qdnerale d*£tudes et de Travaux 
Topographiques of Paris, an expedition was sent to Peru for me under the direction 
of M. de Larminat to effect this purpose. ^ 

Assisted by the Peruvian Government and favourable weather, M. de Larminat 
and his assistants were able to carry out this work successfully between August 
and November, 1909. A base 1600 metres (5248 feet) long, was measured in the 
Rio Santa valley in the Black Cordillera at an altitude of 3800 metres (12,464 feet). 
This base was measured by means of a 50-metre (164-feet) tape, of Invar metal. 
From two stations, one at either end of this base, and from two others, the position*! 
and altitudes of which were determined by trigonometrical measurements from 
them, that is from four stations in all, the positions and relative altitudes of the 
two summits of Huascaran were fixed by azimuthal and zenithal angles taken by 
theodolite. 

In order to ascertain the true height of these stations above average sea-level, a 
progressive leveling was conducted from the highest station, called the Garganta 
Signal down along the mule-path leading from iTungay by way of Quillo to the sea 
at the port of Gasma. The Garganta Station is higher than the col where the path 
between Tungay and Cosma reaches its highest point. The difference in height 
between these two was ascertained by trianguktion from the Garganta Signal to be 
169 metres (521*5 feet). From the od down to sesrlevel at the port of Cksma, the 
leveling was performed by means of the tacheometer. The altitude of the Garganto 
Signal being thus established, it was an easy matter to fix the altitude of the other 
three stations, from which the trianguktion of the summits was made. From two 
of these stations from which it was virible, the altitude of the church tower at 
Tungay was also established at 2568 metres (8432 feet). 

The average sea-level was determined by four double observations of two water- 
marks made at intervals of six hours ten ntinutes between each. The agreement of 


* Beep, 199. 
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ihefls WM MitWiMStovy owing to tho nniU amplitudo of tliA Udo nt tnd 
to the fortnnate cinmmetttaoe thnt the obeemtlone wece made st time of 
neap tide. 

The resulta of theae meaeorements show the height of the north peak of 
Huascaran to be 6860 metres (21»812 feet), and the heigjht of the south peaV» 6T63 
metres (22,182 feet). 

Fankt Bullock Wobkmav. 


Xofopotaniu Trade-Vogli’s VhNti-^Tlia Churten of Bden. 

Bagdad, February 14, 1910. 

I have Just received the J^rnal for JTannary 1, and find a slight inaoonraoy in 
tlio statement attributed to me at the end. I did not say that the merchandise 
lif Mesopotamia went through Aleppo, but that “the merchandise of Northern 
Mesopotamia went through Aleppo, while the merchandise of Southern Meso- 
ptTtamia or Babylonia and the regions to the East went through Tyrp and 
Sidon.” 

I sho^l^d also like to say that, not having space, I compressed too much what 
I had tu say about the location of the flood, but subsequent correspondence with 
people interested in the question has encouraged me in adding it in the corre- 
spondence columns of the JoumaL 

** That the region to the south of Ur of the Chaldees is probably the spot where 
the ark landed is further proved by two facts 

** (1) A vessel drifting down the Euphrates with the current and wind from the 
1101 th and north-west would at Ur of the Chaldees meet the strong current of the 
ancient Tigris coursing down from the north, and would be driven ashore somewhere 
near the junction of the two riven. 

‘‘(2) When at Ur of the Chaldees the other day we found that the Arabs called 
the mounds to the south of Ur of the Chaldees ’Nfiawds.’ Now, *Nu*i8 the 
Aiabic for Noah. 

** That those primitive and early people whose records we possess in Gknesis did 
truly think that the whole world was contained in the Euphrates-Tigris delta, and 
c' DBcquently destroyed by the flood, is proved by the only explanation they could 
find for the great influx of people into the valley from the surrounding countries once 
order began again to be establidied. They could attribute the multiplicity of 
languages which began to be spoken all at once to nothing but divine anger at their 
extraordinary high hopes and ambitions. 

** I believe that history will repeat itself in our day, and once the works here are 
seriously undertaken the difficulty will not lie in finding labour, but finding means 
of getting work out of people who speak many languages and ^d it hard to work 
together.” 

W. WttLOOOKB. 


80, Westboume Villas, Hove, 

February 28, 1910. 

I am sorry I was not present when Sir Wilfiam WiUcocka delivered his 
lecture before the Boyel OwgreiAkiod Society in Korember, which a^iAied in the 
monthly Journal lut month, as I might haee sidd a few words regszding the ancient 
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sites of the Garden of Eden and the Ur of the Chaldees, which be places in the 
south instead of the north of Mesopotamia. I had some years ago lectured upon 
the position of those Biblical positions before the Victoria Institute and the Society 
of Biblical Ardissology, and I then tried to prove that they were, according to 
ancient history, in the highlands of Armenia, and not in Southern Babylonia on the 
confines of the Persian gulf. It must be remembered that Mesopotomia of the 
Greeks is quite different from that of Biblical record, because the former embraced 
idl the plain of what is known now in geography, whereas the Aram-Nahraim 
mentioned in Hebrew goes only as far as ancient Eddesa, known as Orfa, to the 
west of Nineveh. 

We find that the Ur of the Chaldees was in Aram-Nahraim, in Northern 
Mesopotamia, and the Garden of Eden was in the highlands of Armenia, as we are 
told that two of the well-known rivers, the Euphrates and the Tigris, flow from the 
sacred river of Eden, situ^ated in that locality. 

With regard to the march of Artaxerxes and the ten thousand Gkrecian auxiliaries, 
and the bittle which took place at a spot in Babylonia called Ganoxa, I referred to 
them in the lectures I mentioned above before the Society of Biblical Archesology 
in 1684. If Sir William Willcocks is not able to obtain them, I shall be happy to 
lend them to him. 

H. Passav. 


MEETINGS OF THE ROYAL GEOGRAPHICAL SOCIETY, 
SESSION 1909-1910. 

Ninth Meeting^ February 21, 1910. — ^Major Leonard Darwin, President, 

in the Chair. 

Eleotions. — Cecil Bfckwith Oave-Browne-Cave ; Major John F, Okwrch; Major 
Timothy Fetherstonhaagh Qate Seaforth Highlanders); Herbert John Flemre; 
Leland Harrison ; Cordon Noel Humphreys; Ceoige C, Ishmael; Owen Letcher ; 
Bev, John Campbell MacCregor ; Lorie Emmerson Mather ; Batt,-Major L. Boyd 
Moss {South Staffordshire Begiment^ Pretoria); Josiah Kingsley Ohl ; Captain 
W. W. Pitt-Taylor, (Bifle Brigade) ; George Edwin James Bose ; William 

Herbert Semmens ; Bev, Arthur J, Spencer ; Willard Dickerm/an Straight ; 
Algernon H, P. Strickland; Captain Arnold Johnston Wolffs B.E.; Frank 
Wright. 

The paper read was— 

** Explorations in and around Lake Chad.” By Captain J. Tilho. 


RESEABCH DEPARTMENT. 

February 22, 1910. — ^Dr. A. Stbahan in the Chair. 

** Changes in the Course of the Cam since Roman Timas.” By the Bev. 
Archdeacon W. Cunningham. 

Experiments on Rato of Deposition of Matter in Water.” By Dr. Owena^ 
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T^nih Jbeiing^ JHaroA 7 , 1910 .— Major Lvon^bd Dabwin, in 

the Chair. • 

Elbotiokb.— J finry Barford; Bichard Kaiiah; Begiwdd Charlu P. 
Maughan; Louis John de Milhaus W. von U, Bearle; Btephane Kahn ; 
Captain Thomas WiUiam Whiffen. 

The paper read waa — 

« Land and People in the Eaeai Baaku** By B. Toiday. 


Eleventh Meeting^ March 14, 1910.— Major Leonabd Dabwib, President, 

in the Chair. 

ELEGTioiira — Certain Thomas Sanderson Angus ; Francis W. Ohsenaye; Prof, 
Cheater G, Fuaon ; Frank Gale; WUliam Higgins; Archshdld J, Laird; JDu Pre 
l\ Lance; Captain Cedric L, Longataff (North Staffordshire Begiment); Com- 
mmder Guy Montagu Maraton^ B,N,; P^anois Davidson Ouiram; J, Owen; 
Captain George Percy Achilles Phillips^ B.E,; Thomas Hogg Bohertaon; William 
Salmon; Major-General Theodore K Stephenson^ C,£i,; Leo Tollemache (2n<l 
Lincolnshire Begiment) ; G, J. F, Tomlinson, 

The paper read waa — 

** Exploring and Boundary Work in Bolivia.*' By Major P. H. Fawcett, r.a. 


GEOGRAPHICAL LITERATURE OF THE MONTH. 


AddiUons to the Library. 


By BDWABD HBAWOOD, MJl., Librarian, R.a.8. 


Tho following abbreviationa of nouns and the adjeotives derived from them are 
employed to indieate the aouioe of artiolea from c^r pnblioationa. Geographical 
names are as a rule written in frill 


A. s Aoademy, Aeademie, Akademie. 
Abb. =; Abhandlungen. 

Ann. = Awnf^l. A^nw^lA.. AtmiLlwin- 

B. = BnltoUn. Boletiiii. 

Ool. = OokntM. 

Com. s Oommecoe. 

0. R. = Oomptea Bendna. 

E. = Erdknnde. 

G. = G 

Gee. = 

1. = Institute^ Inatitatloii. 

^• = Inwi;lnk 

= Joumalt 
ilb. s Jahrbuohi 

= kaiaerlibh mid kdniglidi. 

M. s MitteUimgeiL 


Mag. B Magarine. 

Mem. (Mdm.) = Memoin, Mdnoirea. 
Met. (ffidi) B Meteordogiflai 
P. s Prooeedinga. 

B. B Boyal. 

Bev. (Biv.) s Beview, Revue, Bivista. 
B. = Booiety, Boeidt^ Belslmb. 

Bo. s Boieiioe(a> 

Bitsb, B Bitmuigriwridht. 

T. B TrtutiB ^ffU Sr 

Ti. B Tiidabhrifl; Tlddcnft. 

y. s Yeiein. 

Yerh. b Yerhandlimgen. 

W. B WiaaenaabafL nd compounds. 
Z.BZeiteQlirift. 

Zqp.BZapUkL 


On aooount of the ambiguity of the words oetave, quarto^ etc., the aiae of books in 
UG lift below is denoted faj^ length and breadth of tte cover in inohes to the nearest 
halfinoh. Tlmiiieoftfae/ofifiMinalO)(6i. 

A srieetlea of tiM wmloi in tUs list wdll be Botioed riiowhiiri in the " JewaaL** 
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BUBOFl. 

AdxUtie— XUto. am. K.A. W. Wien, Ab. lla. 117 (1908) : 151-208. StenMk.' 

Dm Fortiohrilte der ^lutwelle im Adriatliohen Meere. Yon Dr, Bobort ▼. 
Bteniedk. Map$ and Ittu8trat{on$, 

Bee note in Td. 88, p. 86. 

Alpi-llorpbidogy. Z. Ges. E. Berlin, 1909 : 887-895. BrUekner. 

Zur Fimge der Entwiokelimg der Bhein-Bhone-Weipenoheide. Yon Prof* Dr. 
Eduard firUdkner. 

Alpe-tnow. Sm. K.A. W. Wien, Abt. lla. 117 (1908) : 1281-1249. Befknt. 

Sehneediohiebestimmiingen anf dem Hoben Sonnbliok (3106 m.). Yon Dr* 

A. Defani Diagrame. 

Balkan Penineula— Fhjtogeography. Adauoric. 

Die Yogetation der Erde. Sammlunff pflansengeogra^iBoher Monomphlen 
heransgegebon yon A. Bngler nnd O. Drudo. XI. Die vogetaiionByorn&liniBae 
der Bfdkanlftnder (Mikieobe L&nder) nmfaBeend Serbian, Altserbien, Bnlgarien, 
OBtrumelion, Noidtmkien nnd Kordmazcdonien. Yon Prof. Dr. Lnjo Adamovid. 
Leipzig : W. Engelmann, 1909. Size 10 x 7, pp. xyi. and 568. Jtfapa and 
Itluelrationi. Priee 40m. 

Crete— Hiztorioal. Hawei. 

Crete, tbe forerunner of Greooo. By Obarloo Henry and Harriet Boyd Hawee, with 
a profaoo by Dr. A. J. Eyane. London, etc. : Harper Bros., 1909. Size 7x4^ 
pp. ziy. and 158.* Plane. Priee 2a. 6d. net. Presented by the Pvhliehere. 

Bee Beyiew, ante. 

Fraaee— Porte. Benaiere. 

Paul do Boueiere. Lee grande porte de France ; lour rOle doonomiqne. Parle : 

A. Oolin, 1909. Size 74 X 5, pp. xlvi. and 200. Prtoe 8/r. 50. Presented by the 
PMisher. 

lo^nd. Ommbkew. 

ieafold : Beieebilder ana laland. Yon Ina yon Gmmbkow. Berlin : D. Beimer,^ 
1909. Size 94 x 6, pp. xxiy. and 202. JIfop and Illustrations. Pries Gm. 
Presented by (he Publisher. [See notice in tbe March number, p. 821.] 

Italy— Bologna. Jamee. 

Bologna : ite bietory, antiqnitiee, and art. By Edith E. Oonleon Jamee. London : 

H. Frowde, 1909. Size 9 x 54, pp. xzyiii. and 410. Plans and IttustraUons. 
Priee 12s. net. Presented by the Publisher. 

Italy— Borne. Lanoiani. 

Wandetinga in tbe Boman Campagna. By Bodolfo Iianoiani. London : Oonatable 
A Oo., 1909. Size 94 x 64, pp. xiy. and S78. 8kekh-maps and Illustrations. 
Pries 21i. net. Presented by the Publishers. 

Bneaia— Vral. Bnparo and othere. 

Becberohea g^ologiqnee et pdtrognpbiqnea eur TOnral dn Kord. Le baeein de 
la Haute Wicb^ra. Par Louie Dnparo; ayeo la oollaboration • . . de Franoie 
Pearce ot de Marguerite Tikanowitch. 8« partie. (Extrait dee MOnoires de la 
Soeiityde Physique et d*Histoire Baturelle de Genive, yol. 86, Faaoicnle 1.) Gtoeya, 
1909. Size 12 x 9, pp. 81-210. Map and Illustrations. Presented by Prof. L. 
Bupare. 

Iwitzerland. Webb. 

Switzerland of the Swiae. By Frank Webb. London : Sir L Pitman A Bone, 
1909. Size 74 x 54, pp. z. and 254. Tlktstrations. Priee 6s. net. Presented by 
(he Publiehers. 

Turkey— Albania. Uebert. 

Ana dem nordalbaniechen Hoobgebtee. Yon Dr. Eriob Liebert. (Znr Ktmde 
der Balkanhalbineel . . . beranegegeoen yonDr.Oarl Pataob,Hitftl0.) Sanderfo: 
D. A. Kajon, 1909. Size 94 X C pp. vi. and 74. Sketbhmap and jUmetroHone. 
Priee 2.50^* 

Tuhey— Albania. Btdnmete. 

Yon der Adria znm Bohwarzen Drin. Yon Karl BMnmetz. (Znr Knnde der 
Balkanbalblneel . . . beranegegeben yon Dr. Carl Pataob, Heft 6.) BaiaJeTO : 
D. A. BAjon, 1908. Bize 9 X 6, pp. 78. Jfcfp and JUuetraHone. Prief 2.86m. 
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Turkij— lUeedoBift. Struck 

H«kd6<miMh6 Fahrten* Yon Adolf Htruok. II. Die mikedooisolM Niede«w 
luide. (Zwr Kunde dor BalkanbalbioBel . . . herauigegeben Ton Dr.Okil Patich, 
Heft 7.) Sandero : D. A. Eijon, 1908. Siie 9 x pp. vi end 100. Mapt mt 
JllwirtUiom* FHm SAOm. 

The drat part wriu noticed in toL 10, p. 549. 

tTnited Khgden. Harbertaan. 

The Blemantary Geognphj, Yol. 7, TJie Britidi Iltai bjr P. D. HarbertMMi. 
(The Oxford Geographies, edited by A. J. Berba^n.) Ogford : The Clarendon 
Press, 1909. Biie 7} x 5, pp. 192. Mbps and muMkmm, Pric$ Is. Od. Pre** 
santsd 5p the Pahlfmsrs. 

United 13Bgdain---4kuttbrldgaaUie. Sagkas. 

Oanbridge Oonn^ Geographies (edited 1^ Br. P. H. % GnUlemaid), Oambridge- 
shire. By T. MoSenny Hughes and Caroltne Bttghea. Cambridge : 
University Presa, 1909. Siie 74 x 5, pp. xiv. and 272. Maps and JUwtttttioM, 
Prfes Is. 6d. PreunUd by the PvhlieKere. 

Perhaps the best volume of the series that has yet appeared. 

United Kiagdom—Oartography. Beidhard. 

Znr Kntwiokelnng des Kartenbildes der Britisohen Inseln bis anf Merkators Karto 
vom Jahre 1564. Inangnral-Disaertation . . . von Walter Beinhaid. Zsohopan : 

F. A. Kaachke, 1909. Sixe 8} x 54, pp. xii. and 156. Jfap. Presented by the 
Author, 

Noticed at p. 445, ante. 

United Kingdom— Ohaahlre. Coward. 

Cambridge Oonn^ Geographies (edited by F. H. H. Gnillemard). Cheshire. By 
T. A, Coward. Gambridge : Univendty Press, 1910* Bise 74 x 5, pp. x. and 208 
Mape and IlluHratione, Priee Is. 6d. Preeented by the Puhihhen, 

United Kingdom-Geology. Xonokton and Xerriei. 

Geology In the field : the Jubilee volume of the Geologists’ Assoeiation (1858- 
1908). Edited by H. W. Monokton and B. B. Berries. Parts I. and II. London : E. 
Stanford, 1910. Bise 9 x 6, p. 482. Sketeh-mape, Sectionhon^ IlluetratioM. Price 
5s net each. Presented by the PvbUeher. 

United Kingdom— Ireland. P.B. Irish A. 27, Ser. B. (1909) : 198-2.S4. Adams. 
The Distribution of Liohens in Ireland. By John Adams. Sketeh~map. 

United Kingdom— limnology. P,n.8, Ser. B, 81 (1909) : 165-206. West. 

The British Freshwater Phytoplankton, with Special Beferenoe to the Desmid* 
plankton and the Distribution of British Desmids. By W. West and G.'B. West. 
Sketch-maps and Diagrams. 

United Kingdom— Sootland. /. ScoHUh Met, 8 , 15 (1909) : 9-15. Bagg. ' 

The Influence of Topographical Conditions upon Climate in the East of Scotland. 

By the Bev. John S. Begg. Diagram* 

United Kingdom— Beotland. B.8.G, IdUe 58 (1909) : 129-144. Demangaon. 

Dans les Hi g hlan d s d’Eoosse. Voyage de Glasgow k Edimbourg, par Pile de Skye. 
Par M. Demongeon. lUustratione. 

United Kingdom— Beotland. Faaeh and others. 

Memoirs of the Geological Survey of Scotland. The Geology of the Seaboard of 
Mid-Argyll, including the IsloadB of Luing, Scarba, the Garvelladhs, and the 
Lesser files, tomther with the Northern Part of Jura and a Small Portion of Mull. 

^ B. N. Pea&, £[. Kynaston, and H. B. Huff. With oontrlbutions from S. B. 
Wilkinson, J. S. Grant Wilson, J. B. HUl, A. Barker, B. B. Bailey, and petro- 
logical notes by J. 8. Flett. Glasgow, 1909. Siie 9} x 6, pp. viii. and 122. 
lUwtratione ana Diagrams, Pries 2s. Sd. 

United Kingdom— Baotland—Lodh Kass. Wedderbnm and Watson. 

P.Jka Edinburgh 89 (1909): 619-647. 

Observations with a Cnnant Meter in Loch Naee. By B. M. Wedderbum and W. 
Wateem. Siie 10 x 7, pp. 619-647. Diagrams and Dkuiraiiens, ' AUo separate 
oopy, pruenied by the AsShor, Ptiee Is. 8di 
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United ZlBgdmiir-TliiiiiM. 

The hietorio ThameB. By Hilaire Delloo. The Heart of England Series.’* 
London : J. M. Bent & Oo., 1909. Sise 7x5, pp. 204. IttuUn^on, Price Ss. lU. 
fiat. Premicd ly the Publitheri, 

United Ungdern— Wales— BiTers. Ged. JTog. Y. 6 (1909) : 608-512. Bidiardson. 

On BWer Development in Mid South Wales. By L. Biohardson. 8keUh-map, 
United Kingdom— Wales— Wye VaU^. OeoL May. Y. 6 (1909) : 490-492. Biohardson. 
Some Glacial Features at Abeiedw in the Wye Yalley, near Builth Wells. By 
L. Biohardson. lUwtraUon and Diagram. 


Afghanistan. NaHondl 0. Mag, 90 (1909) : 788-799, 806-876. Huntington. 

The Afghan Borderland. By Ellsworth Huntington. lUutiraUoM. 

AraUa. Musil. 

Nord-Arabien, Yorberloht fiber die ForsidiungBreise 1908-9. Yon Alois Mudl. 
(Aus dem Anzeiger dex phil.-hist. Klasse der K. Akademie dor Wissensohaften, 
No. 19, 1909.) Vienna, 1909. Size 10 x 6}, pp. 18. Skdehmap. 

Oentral AsU.' La G., B.8.G. ParU 80 (1909) ; 137-164. Stain. 

El^oration gdographique ot arohdologique en Asie oentrale (1906-1908). Par Dr. 

A . Stein. fftcUlhrmap. 

Oentral Asia— Turkestan. Wood. 

Travel and sport in Turkestan. By Captain J. N. Price Wood. London : Chap- 
man A Hall, 1910. Size 9} x 6}, pp. xx. and 202. Map and lUuitration$. Ptw 
15s. net. PrcicnUd by the PubUilien. 

China- Lolos. Toung Poo 11. 10 (1909) : 840-880, 399-444, 608-665. Legendre. 

Far West Chinois. Baoes Aborigines. Les Lolos. Etude ethnologique et an- 
thropologique. Par Dr. A. F. Legendre. lUwtrationB, 


Ohina— Western Frontier. Baoot. 

Dans les mardhes tibdtaines. Autour du Dokerla ; Novembre 1906 — Janvier 1908. 
Par Jacques Baoot. Paris : Plon-Nourrit & Cie., 1909. Size 74 x 5, pp. iv. and 
218. map and Illwtrations. Price 9.50 fr. 

M. Baoot’s travels were referred to in vol. 88, p. 182. 


Ohinese Empire— Filohner Expedition. Filohner. 

WissenBobaftlioho Ergebnisse der Expedition Filohner nach China und Tibet 
1908-1905. HI. Bd. Karte der chinesischen Provinz Kan-su, herausgegeben 
von Wilhelm Filohner (pp. viii.and 82) ; YII. Bd. Katalogder Ausbeute an ethno- 
ffraphischen Gerastdnden; China [Plates and dosoriptions]. Berlin: E. S. 
Mittler u. B., 1910. Size 10 x 7}. Map and lUtuiraticns, athd aeparate Port-- 
/dice of Mape (Nos. 1 and 2, size 24 x 20). Presented by Lieut. W. Pildiner. 


Ohinese Empire— Tibet. Hedin. 

Trans-Himalaya : Disooverios and adventures in Tibet. By Sven Hedin. 2 vols. 
London : Macmillan & Co., 1909. Size 9 x 6^ pp. (vol. 1) xxiv. and 436 ; xviii. 
and 442. Mape and Jlluetraiions. Price 80i. net. Presented by the Author. 
Boviewed in the March number, p. 822. 


India. Xoenigsmarok. 

A German Staff-Officer in India : being the impressions of on officer of the German 
General Staff of his travels through the Peninsula: with an EpUogue specially 
written for the English edition. By Count Hans von RoenigsiMrmc. London : 
K, Paul A Co., 1910 [1909]. Size 10 x 6), pp. xiv. and 840. Htestetieiia. Price 
lOe. 6d. net. Presented by the Publiehers. 

Xndla-^ssam. Allen. 

Assam District Gazetteers. Yol. 10. The Khasi and Jaintia Hills, the Garo 
Hills, and the Lushai Hills. By B. C. AUen. Allahabad, 1906. Size 9 X 6}, 
pp. 150, 100, and 78. lUuetration. Presented by the Secretary for India. 

Japan. BantiMer. 

Joseph Dantremer. L’empire japonais et sa vie dconomiqun Paris: E. Gnilmoto, 
hnoy Stee P X St, pp. 808. Map and lUudraUime. Price 6/r. Preecntcd by 
tkcPMiehcre. ^ 
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Son*. /• OoUtf^ Bo. Imp. Univ. Tohpo 66 (Art. 2) (1909); pp. 908. 
Jonmeya ihwagb Kona. By Prof. B. Kot6. JbjM, flMtoM. Md lUtMltalfcM. 
An important oontribntion to oar knowledge of Keren. 


Xnlny Arohipelnge— InTn. 

L'lle de Java eona In domination firan^iie. EeiBi rar In p 
Monarehie et de TEmpire dana In MiJaiBie Aidkipdlngu 
Collet. Pablioatioa fnite looa lea nuapioea de In Sooim 
Brazollea : Fidk Fila, 1910. Bike 10 x Oft pp. xiv. and 
lUuatraUan. PHeelOfr. PtwtmM hff JWiAer. 


olitiqne coUxiiale de In 

ge d Etndea ColoniaAie. 
558. 8k§loh’-map9 and 


Xnlny AroUpeUge-dhiBintm. Xoaakewikl. 

Auf neaen Wegen dareh Sumntm : Foraohnngareiaen in Oat- and Zentral-Bamatm 
(1907). Von Max Moadmwaki. Berlin : D. Bei^r» 19|09. Sine M x 6, pp. xtUI 
and 828. MapB and lUuttraHotu. Print limo PrtmUtdh$ ikt PMU^ 


Feraia— Kkomaan. IVaeaZ and Eapforotion t (1909) : 119-188. 8yk 

A PilgrimaM to the Tomb of Omar Khnyyaa. By Mijor P. VL Bykm. ShHek* 
map and lUutiraHom, 


Philippine lalnnda— Anthrepogeogmphy. 

M. k.h. O. Get, Witn 58 (1909) : 


325-894. 


Beiknaky. 


Znr Anthropogeogmphie and Wirtabhaftageogmphie der Philippinen. Von 
H. Berknsky. i8katak-inap«. 


Philippine lalanda— Xinamla. imitk. 

Department of the Interior. The Bareaa of Boience, Manila. The Mineral 
Reaouroea of the Philippine Jalanda, with a Statement of the Production of 
Commercial Mineral Prodncta daring the year 1908. By Warren D. Smith. 
Manila, 1909. Bine 10^ X 74f pp. 50. Sketeh^maps and lUuttratiant. 

Euiaia— Siberia. Met Z. 86 (1909) : 114-118. Voeikot. 

Temperatar oataibirUcher Fldaae and einea Polaraeea dnaelbat. Von A. Woeikow. 


Siam. ■' — - ■> 

Siam. General Beport on the Operationa of the Royal Barvey Department, Beacon 
1906-07. Bangkok, 1909. Size 18} x 8}, pp. 74. Jlfc^ and lUatiraUcm, 

Bonth-Baat Asia. M. Seminare Oriental. Sprachtn 18 (1909) : 1 Abt., 110-128. Weiaa. 
Von Bhemo nnoh TengyuB. Von Fritz Weiaa. Mapp ProJUttp cmd TUueiratioTa. 

Turkey. Roffineiater. 

Kairo- Bagdad -Konatantinopel: Wanderungen and Stimmangen. Von E. y. 
Hoffmeiater. Leipzig, ote. : B. G. Teuhner, 1910. Size 10 X 7, pp. x. and 262. 
Map and lUuetratiane. Priee 8m. Preeented by (he PMieher. 

Turkey— Aain Minor— ArohaMlogy. Bnmany and Bell. 

The Thousand and One Churches. By Sir W. M. Ramsay and Gertrude L. Bell. 
London : Hodder A Stoughton, 1909. Size 9x6, pp. xyi. and 580. Bkatok-tnqpa, 
Plana, and Jlluetratione. Priee 20a. net Preeenteaoy (he PMUhere. 

Turkey— Mesc^tamia. Z. Gee. E. Berlin (1909) : 428-489. Barra. 

Boise in Mesopotamien. Von Prof. Dr. F. Bnrre. lUueiratiene. 

Turkey— Palestine. Xnatorman. 

Studies in Galilee. By Ernest W. Gurney Masterman. Chicago: Uniyersity 
I’roBS, 1909. Size 9x6, pp. xyi. and 154. Sketeh-mape and lUnHrationB. Priee 
$L Preeented hy (kt PubHiehere, 


AFRICA. 

Afriea— Boundaries. Btortalet and others. 

The map of Africa by Treaty. By the late Sir E. Hortalet. Third edition ; reyised 
and completed to the end of 1908 by B. W. Brant and H. L. Sherwood. Three 
▼ola. London : Harrison A Sons, 1909. Size 10 x 6, pp. 1. and 1854. Mape : aUo 
separate AUae (size 15} X 10}). Priee £3. Preeentedl^ (he Foreign Qfiee. 

Reyiewed in the March number, p. 825. 

Africa— Hies. Austen, 

niustrationa of Afr i«ft.n blood-sacking flies, other than mosquitoes and taetse-flies. 

4 
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B/HrneBt Edward Austen. London; Mnsenm (Natnra] History), 

Slse Ktt X 7, pp. xvi. and 222. lUiutratiim, FremM by fts BriUih Mumm , 
CNiMitu/rM Hiifofp). 

Afrisa-OMlsgioal History. La 0., B.8.&. ParU 19 (1009); 877-888. Imiiis. 

OondlasiooB d*ordxe n^grapbique tirdes de I’dtnde dee Mollnsques d’AfUqne. 
Par Paid Lemoine. Bhetls^^i»ap$, 

Africa german Ookniiss— Snloratien. WiiiUor. 

Z. KSonialpoim 11 (1009): 699-720. 

Erforsobiingen, Erknndnngen und Eltmpfe in unsem afrikanischen Eolonien 
1907-08. Von 0. Winkler. 

Africa— Granites. Horwccd and Wade. 

Gaol Mag. V. 6 (1909): 455-468, 497-507, 548-558. 

The Old Granites of the Transvaal and of South and Oentral Africa. 'By 
Outhbert Baring Horwood. With a Petrogiaphioal Description of the Orange 
Grove Ooourrenoe. By Arthur Wade. 

Algeria— Eabylia. , Ohbua 96 (1909) : 857- 861. Welert. 

Eindrttoko ans dem Kemlande der Kabylen Algeriens. Von Frits Mielert. 
ItUuiraiions. 

Belgian Oonge— Administration. Tonmay-DetilUenz. 

Loi BUT le ffravemement du Congo Beige : rSkiuBd'complet dee disoussions. Par 
J. Tonmay-Detillienx. London : Lnzao A Co., 1909. Size 10} x 7, pp. xliv. and 
196. Pries 4s. 6i. Pruented by the PMUhan. 

6oe Marbh number, p. 827. 

Belgian Cengo — ^Health. B,B. Bdga d^Btudes Ccl. 16 (1909) : 801-829. Bryependt. 

La question de I’aoolimatation an Congo. Par Dr. Dryepondt. 

BritUh East Africa. Patterson. 

In the grip of the Nyika : further adventures in British East Africa. By Lieut.- 
Colonel J. H. Patterson. London : Macmillan A Co., 1909. Size 8} X 5}, pp. 
^v. and 890. Skekihrmapn and Uluitrations. Friee 7s. 6d. fiai. PresefUed by ike 
PMUherB. ' 

Britirii Bast Africa. Playne and Gale. 

East Africa (British): its history, people, commerce, industries, and. resources. 
Compiled by Somerset Playne; edited by F. Holdemess Gale. London: The 
Foreign and Colonial Compiling and Publishing Co., 1908-9. Size 12 x 9}, pp. 
444. Bketeh-maps and llJuKtraiiom. Predated by Someriet Playne, Beq* 

BritUh East Africa— Game. Berger. 

In Afrikas Wildkammem als Forsober und J'ager. Von Dr. A. Berger. Berlin : 
Paul Parey, 1910. Size 9} x 6}, pp. zvi. and 482. Sketch’-mape and lllwtrationM. 
Price 16fn. Presented by the PMUher. 

Egypt and Sudan. 

Guide to Egypt and the S(idd.n, including a description of the route through 
Uganda to Mombasa. 6th edition. London: Macmillan A Co., 1909. Size 
7 X 4}, pp. xviii. and 178. Maps and Plane, Priee be. net. Presented by the 
PMUhere. 

Eritrea. Bainelli. 

Giotto Dainolli. In Africa (Lettore dalP Eritrea). Parte 2*. Lungo le pendici 
dell* altipianoabiBsino e in Dancalia. Bergamo ; Instituto Italiano d*Arti Graflche, 
1910. Size 10} X 7}, pp. 202. lUuetratione, Preended by (he PMiekere. 

The first part was reviewed in vol. 88, p. 523. 

Freadh West Africa. Fran^. 

IjC Gouvomement General de I’Afrique Oooidentale Fran^aUe. Notice publide 
par le Gouvememont Gdn<5ral k roooasion de rExposition Franoo-Britannique 
de Londros, rAiigdc par G. Francois, [Paris; E. Larose, 1908.] Size 10 x d}i 
pp. 104. 8kdoh-map and Hlaetralione. Priee 8/r. 

A useful summary, prepared in connection with the Franoo-BritUb Exhibition 
of 1908. 

Gennan East Africa and Kamcmn. Baugheld. 

Ewanzig Jahre in deutschen Eolonien. Von Wilhelm Langheld. Berlin: W. 
Weicher, 1909. Size 9} x 7, pp. xii. and 482. Maps and lUuetratiens. Price ipm. 
PreeentedbyihePMisher. ^ 



467 


0BOCatAmOAL LUSEATtnUI OF THX XOHTH. 


Otnutt Z. KiOmMpMih 11 (1909) : 417-465. Utm. 

Die wirtM»lMil«B 6 ogn 4 ?l^ und politiidie& YerWiaiMe dee Cagrttisipfole. 
VoB Fmmis Bebiar. PartraiU and JlkuitaHtm». ^ 

The Gemaai have ** Oepriflaipfel ” for the north-oeat projeetlim 


G0niuuiSeatli.Weit Afote. Sehimlbe. 

Im deatiidiea Dlamanteiilaiide : Deuteoh-BfIdweatafHka Ton der Brriohtanff der 
detttioheii Henciohaft hie lur Gegenwart (1884-1910). Yon Kurd Bohwabe. 
Berlin : E. B. Mlttler n. Bohn, [19^]. Slse 10 x 7, pp; liL and 444. Xana end 
lUfutraHoM. Pric$ lOm. PnmiM PMUhmT ^ 


Gold Ooaet. /. 4flrieam 8. t (1909) ; 1-19. Xodfer. 

7'he Gold Ooaet of To-day. By BIr John Bodger. 


Italian jeiaUland. L'uplom»iim Cm, 94 (1909) : 10-17, 89-46. Fiaiaa. 

La Bogione £ Brava nel Benadir. Per Oaptain Giovanni Piaain. Bhetah-ifuiM. 
Plan, and ISnetrcriioiie. 

Italian taiiUland— Gape Gnardaftii. J. JJrioam 8, 8 (1909) : 59-78. Mdaooi. 

The Promontory of Cape GnavdafoL By Ginlio Baldaod. 

Ivory CkNUit^Bthnology. Delafoiie. 

JBee. dudm Mnographt Pairii 1 and i (1008-09) : paeeim. 

Le people Biena on Senonfo. Par Xanrioe Delafoeae. Map and Hlfutra/Uom, 

Kamemn— Gmaa-Unda. A^oforw. TToehenaohf^t 8 (1909): 518-519. Bohnltaai 

Beobaohtnngen fiber die Eanna und Flora der Graahodhl&nder Kamerune. Yon 
Arnold Sohnltae. lUwtraiiana 


Kamemn— Yoloanie Xmption. Deuiiehei KoUmiaUdaU 80 (1909) : 628-688. 

Der vulkaniaohe Auebmdh dea Eamerunbergea. Map. 

See paper by Lieut. Boyd Alexander in the Journal for July, 1909. 

Liberia— Xthnology. Dowtsohe Bundnihau G, 88 (1909) : 1-11. Fiioher. 

Einim Ober daa interne Leben der Eingeborenen Liberiaa. Yon Hane Fiiober. 
SketoMnap. 

Xadagaaear. Leblond. 

La grande ile de Xadagaacar. Par If ariua-Airy Leblcmd. Paria : Oh. Delagrave, 
[1910]. Size 10 X 6}, pp. 820. Map and IUuBbration§. Pretenied by the PMieher. 

Xadagaaear— Ethnography. Orandidier. 

Hietoire phyaiquo naturelle ei politique de Madagaeoar. Publide par Alfred 
Orandidier, Volume 4 , Ethnographie de Madagaeoar, par Alfred Grandidier et 
Guillaume Grandidier. Tome I. Paria: Imprimerie Nationale, 1908. Size 
12^ X 94 , pp. 712. Mape, Preeented by the Autaore. 

Madagaeoar— Gold. Bee. Madayaeear 11 (1909) : 54-76. Xarquot. 

Ii*ur h Madagaeoar. Par Marquet. 

Mauritania. Gmvol and Ghudoau. 

A t raven la Mauritanie ooddentale (de Saint-Louie h Port-Etienne). Par A. 
Gruvel et B. Ohudeau. Yol. 1. Puie; E. Laroee, 1909. Siie 10 x 64 , pp. 282. 
Map9. Price 10 /r. 

Mauritania ia now the offloial name for the French territory north of the Senegal. 
Moroooo. Gloiohon. 

Journal of our Miaeion to Fen (1909). By the Military Attaohd [Oolonel Ck)unt 
Gleioben]. London : Harriaon A Bone, 1909. Size 94 x 7, pp. 110. lUusiraiionB. 
Priee 2 b. 64. net. PreemUed by (ha PMebofB. 

Moroooo— Bift B.B.G. Oran 89 (1909) : 867-892. Booorra. 

La Bdgion dea Guelaya (Bif) et le obemln de for de Mellila aux Minee dee Beni- 
Bou-Ifoour, Far Manuel Becerra. FaeeimUa and Map. 

Natal— Mlnae. Gray. 

Colony of Natal. Beport on the Mining Indnatry of Natal for the yeara 1907 and 
1908. By 0. J. Gray. Pletermaritahttiip, 1909. Biie 18 x 8, pp. 90. Plane, 
wfone, and IHagrama. 
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Nortli AMeir-QUmtdogr. Ahh. kJc. G, Gu. Wim 8 (1909): 1-148. ' Mter. 

Die Fiege der Klima&nderang w'Ahnnd gesohiohilioher Zeit in Nordafrika. Yon ' 
Dr. Hermann Leiter. Size 11 x 8, pp. 1-148. BhtUih-map and Diagrcmi. JUo 
taparaU copy, 

Nerth-Weet Alrioa— Draa. Haohemi ben Mebaamed. 

B.8.G. OrofiFT (1909): 150-160. 

Btude mr TOned Draa supdrienr. Par El Ha^emi ben Mohammed. 

Portngniee Sait Afhoa— Zambeii. , Maugham. 

Zambecia : a general demsription of the Talley of the Zambezi riTer, from its delta 
to the river Aroangwai with iti history, agiionltnre, flora, fauna, and ethnomphy. 

By R. C, F. Maugham. London : J. Murray, 4910. Size 9 x 54* pp. xiv. and 
408. Map and lUwiratiotu, Price 15fl. net, Precented by the Puoliiher, 

South Africa. Brown. 

The guide to South Africa . . . edited annually by A. Samler Brown and G. 
Gordon Brown, for the Union-Oastle Mail Steamship Company, Ltd. 1909-1910 
(17th edition). London^ 8. Low A Co., [19091. Size 7} X 5, pp. xlii. and 478. 
Maps and Plane, Price 2s. 6d. Precenied by Jnesars. Donald Owrrie d Co, 

South Afldea— Basutoland. Lagden. 

The Basutoa : the 'mountaineers and their country. Being a narrative of events 
relating to the tribe from its formation early in the Nineteenth Century to the 
present day. By Sir Godfrey Lagden. 2 vols. London: Hutohinson k Co., 
1909. Size 9 X 54, pp. xvi., xii., and 690. Map and Jllwtratione, Price 24s. 

South Afrioa— Irrigation. 

Cape of Good Hope. Proceedings of the First South African Irrigation Congress 
held at Robertson, Cape Colony, on the 18th May, 1909. Cape Town, 1909. Size 
12 X 84, pp. 100. Pretented by the Commiteioner of Public Workt, 

Spanish Guinea. Rev. G, Col. y Mercantil 6 (1909) : 241-259. Gareia. 

Guinea Espaflola. Exploraciones y estudios de los misioneros. Di Ledn GaroCa. 
Transvaal— Meteorology. J. SeoUith Met. 8, 15 (1909) : lG-28. Innei.^ 

Meteorology in the Transvaal. By R. T. A. Innes. lUuttratiom and Diagrame. ' 
Transvaal— Bainfall. J. ScoUith Met, 8, 15 (1909) : 24-29. Wood. 

The Intensity Distribution of Rainfall over the Witwatersrand. By H.*E. Wood. 
Diagrame, 

Transvaal— Temperature. Tiane. E.8, 8outh Africa I. (1909): 127-128. Innes. 

Transvaal Sea-level Temperatures. By R. T. A. Innes. ShetelMnapt. 

TripdU. B.8.G. MareeiUe 88 (1909) : 17-36. Mathuisieulx. 

La Tripolitaine. Par M. de Vicomte H. Mdhier de Mathnisienlx. 

Tnq^al Afrioa— Forests. C,R,A. 8o. Parte 149 (1909) : 458-461. Chevalier. 

L’extension et la regression de la fordt vierge de I’Afrique tropioale. Par Aug. 

* Chevalior. 

Tropical Africa— Yegetation. C.lt.A. 8c, Paris 149 (1909) : 184-136. Chevalier. 
Lee tourbihres do roohers de I’Afrique tropioale. Par Aug. Chevalier. 

Describes the part played by a Cyperaceous plant in promoting the forestation of 
rooky plateaus. 

Uganda and Sudan. BioUnson. 

Lake Victoria to Khartum with rifle and camera. By Captain F. A. Dickinson. 
London : John Lane, 1910 [1909]. Size 9x6, pp. xx. and 334. Ittuelratione, 
Priee 12«. 6d. net, PretenUd by the PubUeher. 

Uganda— Buweniori T. Zoological 8, 19 (1909) : 1-100. Wooinam. 

Zoological Results on the Ruwenzori Expedition, 1905-1906. By R. B. Woosnam. 
IGinfrations and Sketch-map, 

West Afrioa. Pef^fwiaiins M. 85 (1909) : p. 229. Fi^enius. 

Vorlduflge ethnographisohe Ergebnisse der Deutschen Innerafrikanlschen Fofr 
sohungsexpedition 1907-09. Yon Leo Ftobenius. Map, 

West Afrioa-Boundary Expedition. Uifmrdu monde 15 (1909) : 421-444. WUn. 
Dans la Rdgion do Tchad avec la Mission Tilho. Par L. Boserat de Melin. 8Me5* 
map and lUuetratioHe. ' 
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Wift AfrioA— Bmuitey lsp«ditioii. 

IhuUehM KolotUaXbtaU SO (1909) : 624-^28. 

Von der Yola-OromolmeUon GrensexpediUon. Sketok^map. 

WMt Afriotr-KUtoriOftL 

The land of the goldon trade (West Afirloa). B 7 John Lanic. (** Komauoe of 
Empire *’ Series.) Loudon : S. (). A E. 0. Jack, 1910. Siie 8 | x 6 , pp. xii. and 
310. SketehHnapt and llluttraUona. Price 6 s. net Preemded hp the PtAt 48 fitr 9 , 

West Afriea— Trade-routes. G.F. *16 (1909) : 620-580. Xtlreliheff. 

Alte und nene Handelsstrassen und Handelamitlelpnnkie in West-Afrika. Von 
D. Ktirobhoif. 


VOmtH AMMXaUL 

Alaska. U.8» Geoi, 8urv. B. 879 (1909) : pp. 418. Brooks and others. 

Mineral Reaoaroes of Alaska. Beport on progress of inYostigations in 1908. By 
Alfred H. Brooks and others. Jfaps, Seottons, and Diagram* 

Alaska. UJ3. OmU. Bur*. B. 874 (191)0 : PP* 104. Koat and Kaddrai. 

Mineral Besouroes of the Eotsina-Ohitina Begion. Alaska. By Fred H. Mofflt and 
A. G. Maddren. Sketeh-mapi, Diagram»i ana IUm/lration$, 

Alaska. U.8. Oeol, Sure. B, 876 (1909) : pp. 62. Priadle. 

Tho Fortymile quadrangle. Ynkon-Tanana Begim, Alaska. By L. M. Priudlo. 
Maps and IlluitratioM. 

Alaska. B. Amsrioan G,8* 41 (1909)-: 601-610. 8tef4nsson. 

Northern Alaska in Winter, By V. Stefansson. 

America — ^Paoiflc Coast. Xnook. 

The great Paoiflo Ooast : twelve thousand miles in the Golden West. Being an 
Hcoount of life and travel in tho Western States of North and Sonth Amerioa, fVom 
Culifomia, British Columbia, and Alaska to Mexico, Panama, Peru, and Chile ; 
and a study of their physical and polttioal conditions. By 0. Beginuld Enook. 
London: Grant Biohards, 1909. Siae 9 x 5^, pp. xii. and 856. Map and 
JIluBtraiimB. Price 16s. net. Preeented hy the Author, 

Canada. Lant. 

(Canada : the Empire of the North. Being the romantic story of the New Dominion’s 
growth from oolony to kingdom. By Agnes C. Lant. Boston and London : Ginn 
A Co., 1909. Size 84 X 54, pp* xxvi. and 446. lUuBlratums and Facsimile mup§. 
Price 7s. Cd. net, Preeenw hy the PublUhers. 

Canada— British Columbia. Walhran. 

British Columbia ooast names, 1592-1906; to which aro added a few names 
iu adjacent United States territory. Their origin and histoiy, by Captain John T. 
Wulbran. Published ... tor the Geographic Board of Canada. Ottawa: 
Government Printing Bureau, 1909. Sise 9x6, pp. 546. Map and lUrntratione, 
Pneented hy the Geographic Board of Canada, 

Canada— Horth-West. Cameron. 

'J'hc New North ; being some account of a women’s jonrney through Canada to the 
Arctic. By Agnes Doans Cameron. New York and London : D. Appleton & Co., 
1910 [1909]. Size 9} x 6, pp. zx. and 898. 8ketohmap and llhuiratione, 
Pieeented hy the Author. 

Canada— Korth-West. Ghamhers. 

Hie Great Madkenzie Basin. Reports of the Select Committees of the Senate, 
Sessions 1887 and 18^. A summary of the Beports of the ** Sohultz Committees ” 
of the Senate of Canada (1887-88), and of the evi^noe heard before said Committees 
bearing upon the natural resouroes of that portion of the Canadian North-West 
which still remains unoxploitod. Edited by Captain Ernest J. Chambers. 
Ottawa, 1908. Size 94 X 64, pp. 60. Map§ and IttuetraUone. Presented by 
Mr. B. R Young, BaUteay Lamas Branch. 

Canada— Besonrees. Toong. 

^videnoe of Mr. B. E. Young . . . before the Select Standing Committee on 
Mip**** Waterways, and Water-poweii, 1909. Ottawa, 1909. Size 94 x 64» pp* I®* 

No. IV.— Apeil, 1910.] 2 K 
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Department of the Interior, Oanada. Northland exploration. Heport of exploia- ’ 
tion by Frank J. P. Orean in Saakatohewan, Mween the Saakatohewan and 
OhnndiiU xiTera, Beaaon of 1908. Ottawa, 1909. 8iie 10 x 7, pp. 44. Maps and 
IlUutraUim* Fmenied hy Mr, JR. E, Founp. 

O ana da - " Y ukon. ■ — 

The Yukon territory : ita hiatory and reaonroea. laaned by direction of the Miniater 
of the Interior. Ottawa, 1909. Size 9} x 6), pp. U. and 140. Map and lUuitra^ 
tioM, Fmewted hy the High Commieekner for Ckinada, 

Labrador. Grenlall. 

Labrador : the oonntty and the people. By Wilfrid T. Ghrenfell and othera. New 
York : The Macmillan Co., 1909. Size 7| x 5|, pp. xii. and 498. 3fap and /l/tM- 
traUone, Frioe 10«. net. Presented hy the PMishere. 

Mizieo. Oaraon. 

Mexico : the wonderland of the South. By W. K. Garaon. New York and London : 
Macmillan, 1909. Size 74 x 54i pp. xii. and 440. Map and Illustrations. Price 
10a. net. Preeented hy the Publishes. 

Mexioo— Bibliography. 

Liat of works in the New York Public Library relating to Mexico. Now York, 
1909. Size 10 x 7, pp. 186. Presented by the New York PMio Library. 

A Yaluable catalogue, though the aida to ita uae are not bo complete aa they might 
have been. Thua the headlines give no indication of the main aectiona into wh^oh it ia 
divided, and there ia no index of authora— a serioua defect, inasmuch as' the main arrange- 
ment is either by subjects or dates. 

United States — Minnesota. Bobinson, 

The Wealth of Minnesota. By Edward Van Dyke Bobinson. (Reprinted ftom 
Proceedings of the Minnesota Academy of Social Sciences, Minneapolis, December 
3-4, 1908.) Minnesota, 1908. Size 9x6, pp. 98-118. « 

United States'— Nebraska. Stevena. 

U.S. OeoJ. Siiro., Water Supply Paper No. 880 (1909): pp. 252. 

Surface Water Supply of Nebraska. By J. 0. Stevena. Sketih-map^ IllustrationSf « 
and Diagrams. 

United States— New Jersey. J. Geology 17 (1909) : 351-H79. • Kfimmel. 

Geological Section of New Jersey. By Henry B. Kttmmel. 

United States— North Dakota. Will and Bpinden. 

Papers, Peabody Museum 8 (1906) : 85-219. 

The Mandans. A study of their Culture, Archmology, and Language. By G. F. 
Will and H. J. Spinden. Maps, Plans, Sections, and Illustrations. 

United Btates— Oregon. Waring. 

U.S. Qeol. Surv., Water Supply Paper, No. 881 (1909) : pp. 94. 

Geology and Water Resources of the Harney basin Region, Oregon. By Gerald 
A. Waring. Maps and Illustrations. 

United States —Population. Popular So. Monthly 76 (1909) : 209-220. Brigham. 
Capacity of the United States for Population. By Prof. Albert Perry Brigham. 

The writer takes a cautious view on this question, and arrives at a figure of about 
805,000.000. 

United States— Population. 

Department of Commerce and Labor. Bureau of the Census. A Oentury of 
Population Growth from the First Census of the United States to the Twelfth, 
1790-1900. Washington, 1909. Size 12 x 94, pp. x. and 804. Maps, Diagrams, 
and Dlustrations. 

United States— South-West. MondoUhalh 

U,8. Qeoh Sure., Water Supply Paper, No. 884 (1909) : pp. 98. 

Some Desert Watering Places in South-Eastern Oalifomia and South- Wastem 
Nevada. By Walter 0. Mendenhall. Map and Illustrations. 

United States — Waterways. Uniok. 

American inland waterways : their relation to lailvray tronspori^tion aQd to the 
national welfhre; their creation, rratoration, and maintenance. By Herbert 
Qnidk. London, etc. : G. P. Putnam's Sems, 1909. Size 9} x 6),pp. xx. and 242. 
Mops and MustrotUm, Price 25s. fiet. Presented hy the PuUUMrs. 
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OBVTBAL AND SOUTH AXBRIOA. 

Andst. Nem-Lemalxa. 

Direoddn G^oeral de Eitadfstica y Eitndioa. OeogrdScoi. Los lagos de Iob alti- 
pianos de la Amdrioa del Sad. For el Dr. M. Nevea Lemaire. Tradnooion etpaflola. 

La Paz» 1909. Size J 0 X 7, pp. yiil., 1 54, oiv., zir. Afam, SeetiouB and IVuttratioM, 
FratmUd hy the Ofieina NcHanal de BttadUtiea^ Mivta, 

The original work was reviewed in vol. 81, p. 825. This edition reprints in an 
appendix a number' of earlier papers on Lake Tiuoaoa. 

BraaU. 

Centre Industrie! du Br^il.** Le Br^l: aes riohessea naturelles, sea industries 
. . . Publid par le Service d’Ezpansion Eoonomiqne dn Brasil. Tome II. Paris : 
Aillaud A Cie., 1910. Size 11 X 7L pp. 416. Map and IlluitraUom. Pretented 
hy the MUtUm BrMUenne de Propagande, ete, 

Chile. Bflrger. 

Aoht Lehr- nnd Wanderiahre in Chile. Von Prof. Dr. Otto BOrger. Leipzig : 
Dieteriobsohe yerlagshucnhandlung, 1909. Size 9x6, pp. zii. and 610. IUu$- 
iratione. Price 10m. Preeented by the PMithert, 

Sew Review, aide, p. 439. 

Chile. Poirier. 

Chile on 1908. Por Eduardo Poirier. Santiago de Chile, 1909. Size lOJ x 7, 
pp. z. and 288. Mape and Illwtraiione, Preemied hy the Author. 

South Ameriea— Anthropology. Boman. 

Mission soientiflqne G. de Crequi Montfort et E. S^neohal de la Grange. Anti- 
quit^s do la region andine, do la r^publiquo argentine, et dn desert a* Atacama. 
Par Eric Boman. Tome second. Paris: Imprimerie Nationale, 1908. Size 11 x 7), 
pp. 389-950. Map and lUuetratiom, Presented hy M, G, de Cr^ui JKbnt/ort. 

AUSTRALASIA AND PACIFIC ISLANDS. 

Australasia— Historioal. J. and P.H,d, New South Wales 48 (1999) : 39-54. Hargrave. 
Lopo do Yoga. By Lawrence Hargrave. JUustrations. 

In these somewhat disjointed notes the author appears to suggest that Lope de Yega, 
Mendafia’s oompahion in hb last voyag^ was wrecked on one of the Murray island ; 
but the basis for the theory seems quite inadequate. 

Australia — Handbook. 

The Handbook of Australia. A guide for intending immigrants, n.p., n.D. Map, 

Australia— RainlUl. J, and P,B,8, New South Walee 48 (1908) : 2.58-263. Barling. 
The Rainfall of Australia. By John Barling. THagrams, 

German Paeiflo, Deutsches KohniaUdatt 18-8(7(1907-09): passim, 

Deutsch-Neuguinea. Die deutsche Marine-Expedition 1907-09. 

German Paoifio— Non Pommom. Okhus 96 (1909) : 64-67. 

You der Hamburger Sttdsee-Ezpedition. Erste Durohquerung vou Ncu-Pommem. 
Maps, 

See note in vol. 84, p. 345. 

POLAR RBGIONB. 

Antarotio. Faustini. 

E. H. Shaokleton e la questione antartioa. Del Amaldo Faustini. (Dalla 
Nuova Aniotogia^ 1° Settembre 1909.) Rome, 1909. Size 94 X 6, pp. 12. Portrait 
and Sheteh-map, Presented by the Author. 

Antarotio— Exploration. P. American Phil. 8, 48 (1909) : 34-50. Baloh. 

Why America should Re-explore Wilkes Land. By Edwin Swift Baloh. Chart. 
Antarotio— Geologioal History. Naturw. Wodhcnschri/t 84 (1909) : 449-454. Xolbe. 
Die Sftdpolarkoutinenttheorie nebst Bemerkungen fiber tiergeographisohe Yerh&lt- 
nisse aur der Siidhemisph&re. Yon Ph>f. H. &lhe, 

Antarotio — Xhgnotism. [Chree and others.] 

National Antarotio Expedition, 1901-1904. Magnetic observations. Prepared 
under the Bnperintendenee of the Royal Booiety. London Royal Booiety, 1909. 
Size pp* lUustraUanf and Diagrams, Presented by the 
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Arotio— Ethnology. Eyhan. 

Die Polarvolker. Yon Dr. A. Byhan. (WiBBenochaft und Bildung . . . herauih 
gegeben Yon Dr. Paul Herre, 68.). Leipzig: Qaelle & Meyer, 1909. Size 7} X 5, 
pp. 148. lUuarotiatu, Priee 1.25m. PftwnM hy (he PMUlien. 

Arotio— Ez^oratiim. Deutsche Rundschau 0, 86 (1909) : 248-264. Basohin. 

Ziele und Erfolge der Nordpolarforaohung. Von Otto Basohin. 

mateemahoal osogeapet. 

Calendar. FhUip. 

A Proposal for a Simplified Calendar. By Alexander Philip. Third edition. 
Loudon : William Bitohie A Soub; Edinburgh und London, 1908. Size 8J x 5|,pp. 
86 . Presented hy the AuHwv, Priee 6d. 

Cartography. ' Scottish G. Mag. 86 (1909) : 597 -600. Smith. 

Now land maps of the world. By Stephen Smith. Map. 

On modified projeotionz for eduoational ubb. 

Cartogra]^. 

Service G^ographique de PArmde. Bapport Bur lea travauz exdcuteB en 1908. 
Paris, 1909. Size 10 x 66, pp. 46. Index-maps. 

Cartography— PrqloetionB. Siie. K,A. W. MUnehen (1909) : Abh. 13, pp. 48. Bohrmann. 
Zur Kritik der flachentreuen Projektionen der ganzen Erde und einer Halbkugel. 
Von Dr. Walter Behrmann. Maps and Diagrams. Also separate copy (size 9 x 6). 

Navigation. Aquino. 

Altitude and azimuth tables for facilitating the determination of lines of position 
and geographical position at sea. The simplest and readiest in solution. Spherical 
traverse tables for solving all problems of navigation. By Lieut. Badler de Aquino 
London: J. D. Potter, 1910 [1909j. Size 10 x 6, pp. xl. and 128. Priee 10s. 6d. 
net. Presented hy the Ptiblisher. 

Surveying. ' Middleton and others. 

A treatise on surveying. Compiled by Beginald E. Middleton, Osbert Chadwick, 
and J, do T. Bogle. Second edition. Two vole. London : E. A F. N. Spun, 19(K) 

09. Size 10 X 6, pp. (vol. 1) xiv. and 286; (vol. 8) zvi. and 328. Sketch-maps and 
Diagrams. Price 10s. 6(i. net. 


FHTSICAL AND BIOLOGICAL GE0GBAFE7. 

Climatology. Eann. 

Handbuch der Klimatologie. Von Dr. Julius Hann. Dritte . . . Aufiage. IT. 
Bd. : Klimatographie ; 1. Tell — Klima der Tropenzone. (Bibliothek goograph- 
ischer liandbiicher, begnmdet von Friedrich Batzel. None Folge ; herausgegebon 
von Prof. Dr. Albrecht Penck.) Stuttgart: J. Engelhorn, 1910. Size 9x6, pp. 
xii. and 426. Diagrams. Priee 14m. Presented hy the Publisher. 

Climatology. Met. Z. 86 (1909) : 447-454. Eernor. 

Die extremen thermischen Anomalien auf der Nordhemisphare und ihre Bedoutung 
fiir die Fxage der gcologischen Polversohiebungen. Von Fritz v. Kerner. 

Climatology— Dosioeation. Ts. K. Ned. Aardr. Qenoote. 86 (1909) : 598-603. BSosoken. 

Het uitdrogings-prooes der aard-oppervlakte. Door M. J. H. Boeseken. 
Coast-Erosion. Stanton. 

Erosion of tiie coast and its prevention. By F. W. S. Stanton. London : St. Bride's 
Press, [1909]. Size 7} x 5, pp. 68. Sketchmape and Sections. Price 8s. net. Prtr 
sented hy the Publishers. 

Coral Islands. P. Zodogieal S. (1909) : 671-679. ^ones. 

The Coral Island Question. On a theory of Atoll Formation. By Dr. F. Wood 
Jones. 

Xtrth’i Axil. Poptilor Be. ItoiMly W (1909) : 4I7-4S». lowntoy- 

The Shifting of the Earth’s Axle. B7 Dr. Sidney Dean Townley. DiagroM* end 
IliuMrations. 



0BOGAAPfllOAli LXTBRATtJBB OF THE MONTH. 


478 


CMogy. P. ulrntfrifidfi PhU, 8. 48 (1809) : 119-125. 

The Past History of the Earth as inferred from the Mode of Formation of the Solar 
System. By T. J. J. See. 


The Face of the Barth. (Das Antlita der Erde.) By Ednard Sness. Translated by 
Heitha B. 0 Sollas, under the direction of W. J. Sollas. Vol. 4. Oxford * 
Olarondon Press, 1909. Sise 9} x 6), pp. yiii. and 674. Maps, SectioM, and Itfn^ 
traiUm. PHoe not. PruetMijfUi0 PMiA^», 

This oonesponds to toI. part 2» of the Oennaa edition, lately issued. 

OoeaMgxaphy— Onnents. Attn. Bydirographia 87 (1909) : 271-277. 

Einfluas dM versohiedenen speMsohen Giewichts von Sals- nnd SOsswasser anf 
die Stidmongen und die Abls^emng non festen Stoffen in TidestrOmen. Von v. H. 
Plan and Diagram. 


Ossaaofrapliy— Fishery. B.I. Oaanog. Monaco, No. 158 (1909) : pp. 24. Ooqnidh. 
La P4ohe k la Home. Par M. OoqnidA 

Oeeanography— Indian Ocean. Ann, BydrograpkU 87 (1909) ; 351-856, Behwendig. 
Beobaohtungen der Temperatur und des Salzgehaltsder Meeresoberfl&ohe zwischen 
Suez uad Sydney. Yon E. Sohwendig. 

Oceanography— North Atlantic. Nature 81 (1909) : 529-588. Bauer and Peters. 
First Magnetic Besults obtained on the OamegU in the North Atlantic. By Dr. 

L. A. Bauer and W. J. Peters. IJhniratxon and Diagram. 

Oceanography— North Sea. Thompson. 

Fourth report (northern area) on fishery and hydrographical inrestigations in 
the North Sea and adjacent waters. Donduoted . . . under the superintendenoo 
of D*Aroy Wentworth Thompson. 1906-1908. ^drograpby. London, 1909. 
Size 18 X 8}, pp. iv. and 196. Cliart, Seetiom, and Diagram. 

See p. 433, ante. 


Oceanography— South Pacific. Nippe and Trotha. 

Anti, ffydrographie 87 (1909) : 846-348. 

Lotungen S.M.6. Planet bei Neu-Meoklenburg and den Salomo-Inseln. Von 
Konimdi-Kapt. 'Nippe und Kommdt. y. Trotha. 

Oceanography — ^Voyage. 

Forschungsreise 8.M.S. Planet, 1906-07. Herausgegeben yom Beiohs-Marine-Amt. 
IV. Band, Biologia Von Dr. Graf. Berlin : K. Segismund, 1909. Size 12 x 9, 
m. yi. and 198. Map^ and DlwtratioM. Preeented by the Imperial Foreign Office, 


Physical Qeograpliy. Martonne. 

Emmanuel de Martonne. Traitd de gdomphie physique, climat, hydrographie, 
relief du sol, biogdogtaphie. Paris : A. (3olin, 1909. Awe 10 X 64, pp. yiii. and 
912. MapeandlUuitraiioni, Priee22fr, Preeented by tbe PMieker. 

Seismology. P. American Phil. 8. 48 (1909) : 303-312. Bold. 

Seismologioal Notes. By Harry Fielding Beid. Diagrame. 

Seismology. Dnitsohe Bundeeihau 0 . 81 (1909) : 529-538. Krebs. 

Die Bktsei des 10. Juli 1907 in ihrem geoi^ysUmlisohen Zusammenhange. Von 
Wilhelm B>ebs. Map. 

Refers to the disaster to the expedition of Prof, yon Enehel (Jcnrnal, yol. 80, 
p. 436), which the writer oonneots witn a world*shaking earthquake of July 10, 1907. 
Terrestrial Magnetism. Terrutrial Mag/netiem 18 (1908): 97-104. Bauer. 

The Earliest Values of the Magnetic Declination. By L. A. Bauer. 

Volcanoes. Qeol. Mag. V. fi (1909) : 482-484. Johnston-Layis. 

TheMeohanismofYoloanio Action. . . . By H. J. Johnston-Layis. Diagram and 
DlurkraUem. 


fimBBOPMBOBBAPn ANB HISTOBXOAL eSOGBAPEY. 
Anthropogeograpiliy— Islam. Hell. 

Die KuHur der Araber. Von Dr. Joseph Hell. (Wissensohaft und Bildnng . . . 
herausgegeben yon Dr. Paul Herr, 64.) Leipaig : Quelle und Meyer, 1909. 
Size 7J X 6, pp. 144. llMraHom. Price 1.25ei. Preeenled by ike PMiOkere. 

2 K 8 
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Aatlixivog60grftsby--Toinw. Lu, G., B.8.G. ParU 80 (1908) : 164-176. dowot. 

lie piobl^me de la fonnation dee villed. Par iiiienne Olooiot. 

Oommeroial. ScoUUh O, Mag, 86 (1909): 561-576. OUiholm. 

A haudred years of commerce between Englimd and America. By George G. 
Chisholm. 

Oommeroial — Trade Bontes. Ann, HydrographU 81 (1909) : 122-124. ■ 

Die deutsohen Dampferwegc yom Kap der Guton Uoffnung naoh Adelaide nnd 
Melbourne und die neu yeroinbarten cnglisohen Sobnittpunkte im Bddliobeii 
Indisbhen Ozean. Yon K. Skelch^ehari, 

By mutual agreement seyeral English lines haye agreed on the latitudes in wliioh 
stated meridians are to bo orossed. It is claimed that the rospeotive German summer 
and winter routes possess advantages oyer the Englidi route. 

Soonomio— Torestry. B.8, Languedoc. O, 88 (1909) : 5-24. Bone. 

QuesUons'Forostiires. Par M. Max Sorre. 

Health. Latham. 

Inflaonoe of the Soil and Ground-water upon Health. By Baldwin Latham. 
London: West, Newman & Co., 1909. Sise 8} x 5}, pp. 12. DiagramB. Pre~ 
tented by the Author, 

Historioal— Gosmas. Winstedt. 

The -Christian Topography of Oosmas Indiooploustes. Edited with geographical 
notes by E. O. Winstedt. Cambridge : University Press, 1909. Size 8^ X 5},im. x. 
and 876. [Greek text ; Notes only in English.] Fawitnile ItluBtrationt, Price 
12s. 6d. net. Pretented by the PMUhert, 

This carefully edited edition will appeal principally to scholars. As regards the 
geographical notes, the author acknowledges his indebtedness to Mr. MoCrindle’s 
English edition, issued by the Hakluyt Society. 

Historieal—Voyagei. Ward and Waller. 

The Cambridge History of English Literature. Edited by Dr. A. W. Ward and 
A. B. Waller. Yol. 4. Prose and poetry ; Sir Thomas Noiih to Michael Drayton. 
Cambridge : University Press, 1909. Size 9} x C^, pp. xii. and 582. Price 9e. 
net. Pretented by the ruVUehert. 

Chapters deal with Sir W. Kaleigh,the literature of the sea, and with seafaring and 
travel, in the period under review. 


BIOOBAPHT. 

Banks. Bhdden. 

Sir Joseph Banks, the ** Father of Australia.” By J. H. Muidon. Sydney (London : 
E. Paul k Co.), 1909. Size 8} x 5^, pp. xxiv. and 244. Portraitt, Mapt, and 
llhutratione. Price 6e. 

Bureau. B,8,Q, Qutheo 8 (1909) : No. 5, 28-37. Le Yasseur. 

Joseph Bureau, explorat(*ur canadien. Par N. Le Yasseur. Portrait, 

Duro. B.ll.S.O. Madrid 51 (1909) : 278-324. Baralegui y Medina. 

El Exomo. Sr. D. Cesdreo Ferndndez Duro. [Papers by D. Manuel do Baralegui y 
Medina and others.] Portrait, 

Sefior Duro’s literary output included various papers on the history of geography. 
(Cf. Obituary Notice in vol. 88, p. 192.) 

Petermann. G, Anteiger 10 (1909) : 229-280. Haaok. 

Das Petermann-Deukmal in Gotha. Yon Dr. Hermann Haaok. Mluttration. 


GERBAL. 

Almanack. Olsen. 

The Firiierman*s Nautical Almanack, Tide Tables, and a Director of British bnd 
Foreign Fishine Yossels, Steamers, etc., 1910. By O. T. Olsen. London : Messrs. 
Imray, Laurie, Norie, & Wilson, Ltd Size 7} X 5, pp. zliv. and 514. Pntented 
by the Author, 

mmogrnifbj. ^ Bafoueau. 

AimalM de adographie. No. 101, XVIU* Annde, 16 BeptdInbM 1909. XVQI* 
Bibliognphie OMgiapbique Annuelle, 1908. PsbUde wW la dizeotion de uw* 
Baveiiean. Faria : Aimand Colin. Siae 10 x 61, pp. 836. 
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Britldi Empire. Enoek 

Your Share of Empire. A new Imperial Dootrine. The remedy for Overlazation, 
Orerorowding, Unemployment, and Booialiem. By CX Beginald Euo^. North- 
wood. [1909.] Size 7x5, pp. 16. Pret€fUed hy ike Author. 

Suggeats that each oummunity within the Briti^ lalee ahould actiuiro a share in 
the over-sea territory of the Empire. 

Catalogue of Xanusoripts. Young and Aitken. 

A oataloguo of the vianusoripts in the liibrary ol the Hunterian Museum in Ihe 
University of Glasgow. Planned and begun by the late Dr. .lobn Young i con- 
tinued and completed ... by P. Henderson Aitken. Glasgow: MaoTiebose & 
Sons, 1906. Size 11^ x 9, pp. xii. and 566. Portrait* PreeetUed by the University 
ofGlaegow* 

The oolleotion includes a few items of geographical interest. 

Besoriptive Sketches. Lanrenoe. 

Tiittle folk in many lands. Arranged by Hugh Laurence. London, etc. : Blackio 
& Son, 1909. Size 6} x 6L PP* 128. lUustraiions* Priee Is. Presented by Ute 
PMi^ers. 

Education. Lewis. 

Typical school journeys : a series of open-air geography and nature studies. By 
G. G. Lewis. With Foreword by the Kev. Oanon Barnett. London : Sir I. Pit- 
man & Sons, [1909]. Size 74 X 5, pp. 140. llluUrations. Price Is. 6d. Presented 
by the Publishers. 

Eduoation— Desoziption. - 

The scholar's book of travel : Literary extracts from the best books of travel.* 
Parts : 1, The British Isles, and readings in physical geography (pp. viii. and 198) ; 

2, Europe (pp. viii. and 198) ; 3, Other lands (pp. viii. and 200) ; and 4» The British 
Empire (pp. viii. and 200). London : G. Philip ft Son, [1909-1910]. Size 7} X 5. 
Maps and Illustrations. Price Is. 3d. each. Presented by the Publisliers. 

Education — Text-book. Emerson. 

Manual of physical geography. By Dr. Frederick Valentine Emerson. New 
York : Macmillan Co., 1909, Size 8J x 5§, pp. xviii. and 292. Diagrams. Priee 
$1.40 net. Presented by the PMishers. 

Education— Tezt-bMk. Wood. 

Normal Tutorial Series. A physical and Economic geography of the IVorld. By 
C. A. W<»od. London : The Normal Press, [1909]. Size 7 X 4i, pp. iv. [7p and 
xl.]. Sketch-maps and Diagrams. Price 4s. Qd. net. Presented by the Publishers. 

Fictitious Travel. Travel and Exptoration 2 (1909) : 327-832. Xeltie. 

Travellers’ Tales. By Dr. J. Scott Keltic. 

Oeogra^oal Pictures. Orosvenor. 

Scenes from every land. Second Series. A collection of 250 illustrations, pictur- 
ing tlie people, natural phenomena, and animal life in all parts of the world, with 
... a bibliography. Edited by Gilbert H. Grosvenor. Washington: National 
ideographic Society, 1909. Size 10 x 7, pp. 224. Map and Illustrations. Priee 
$1. Presented by the National Geographic Society. 


NEW HAPS. 

By B. A. RBBVBS, Map Ourator, R.a.8. 

XVXOPX. 

British Isles— England and Wales. Ordnanoe Burvey. 

Sheets published by the Direotor-Geneial of the Ordnanoe Survey, Sonthampton, 
from February 1 to 28, 1910. 

4 miles to l-lnoh. 

Bevi'sed (eeoond edition). In outline 19 and 23. Pries Is. 3d, (jsngraved). 

8 milei to 1-ineh. 

Printed in ooloun and hills shown by the Layer System, folded in oovers or flat in 
^heote. 'Special Blap of Oountry around Alaershot. Pts. of sheets 28, 83, 84. 39. 
^vies, on paper, Is. 3d. ; mounted on Unen^ 2s. ; mounted in seetione, 2s. 3d. 
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14aflli^fihixd edition):— 

In onUine, MO. Prfoe U. (migraited). 

With hfile in brown or blnolr, l81, 840. Price If. each (engraced). 

Large Sheet Series, printed in colours, folded in covers or flat in sheets, 46, 188, 
189. PricCf onpapert Is. Od. ; mounted on linen, 2s. ; mounted in eeeUone^ 2s. 6d. 
6«incih— Oonn^ Ifaps 

Hants, 8 dieets. Kent, 11 sheets. TorUbire, 28 sheets. Price Is. each, 
flO-in^h— Ooonty Maps 

COisdiire, 7 riieets. Hants, 52 sheets. Laneaddie, 15 dieets. Bnssen, 88 sheets. 
Yerlnliixe, 47 sheets. Price 8s. each. 

(K Stanford, London Agent) 

Britiidi Isles— England and Wales. ftsologieal Bnifey. 

G^logical Bnrrej of England and Wales, 4 miles to 1 inch : Barmouth, Ohester, 
Holyhead, Shrewsbury, Sheets 9 and 10. Derby, Lincoln, Sheffield, Stafford, 
Sheet 11. -Price 2s. 6a. each: 

(S, BUntford^ London Agent.) 

British Isles— London. Stanford. 

A new map of Metropolitan Railways, Tramways, and MisoeUaneons Improve- 
ments, deposited at the London Oonnty Council, Xovember 80, 1909, for Session 
1910. Scale 1 : 63,360 or 1 inch to 1 stat. mile. London : Edward Stanford, 1910. 
Price 2s. 

Britidi Ides— Wales. Railway Clearing Honse. 

Official Railway Map of Sonth Wales. Scale 1 : 68,860 or 1 inch to 1 stat. mile. 

2 sheets. London : Railway Clearing Honse, 1910. Price 11s. 

Bnrope. Survey Department, Cairo. 

School Map of Western Bnrope. [In Arabic.] Scale 1 : 1,000,000 or 1 inch to 
15*7 stat miles. 4 sheets. Cairo: Survey Department, 1909. Preecnied hg the 
Direetior-Generdl, Survey Department, Cairo 

A general political map intended for the nse of Egyptian schools, showing also 
prinoi^ railways canals, steamship routes, and tolegra^ cables. Like others of the 
series, the lettering is in Arabic. 

Erance. Kinistre de I’lntdrlsnr, Paris. 

Carte de la France dress^e par ordre da Ministre de rintdrienr. Scale 1 : 100,000 
or 1 inch to 1*6 stat. mile. Sheets: xi-36, Oloron; zii.-29, Castillon ; zvii.-ll, 
Compibgne; zvii. -24, Evanz; ziz-28, Langeac; zzi.-lO, Rethel; zziii.-27, 
Voiron. Paris : Haohette & Cie , 1909. Price 0*80 fr, each eheet. 

These are new editions. 

France. Service Oicgrapliiqiic de I’Armie, Paris. 

Oarte de France. (Scale 1 : 50,000 or 1*8 inch to 1 stat. mile. Sheets : zzv.-^O, 
Cerhto: zzziii.-46, Toulon. Paris: Service Gdographique de TAunde, 1909. 
Price 1.60 /r. each Bhect 

Holland. Typographical Bureau, The Hague. 

Ohromo-topographische Kaart van hot Eoninkrijk der Nederlanden. Scale 
1:50,000 or 1*8 inch to 1 stat. mile. Sheets: 10, Bneek; 11, Heerenveen; 15, 
Stavoren ; 16, Steenwyk. The Hague : Topographical Bureau, [1910]. 

Hungary. Bonb. 

Staatsreohtliohe ELarte des Ungarisohen Reiches. Von Dr. Havaas Reiso. Scale 
1:1,000,000 or 1 inch to 15*7 stat. miles. With Tezt. Budapest: Hungarian 
Geographical Institute, Ltd., 1909, Preecnied by tfte PMieher$. 

A somewhat roughly drawn outline-map without hill-shading, showing the recently 
annezed provinces of Bosnia end Heraegovina as forming part of the kingdom of 
Hungary. The accompanying ezplanatory pamphlet makes it clear that the map has 
been published with the special object of showing theee mvinoes as forming 
of Hungary, and not a separate third division of the Austro-Hungarian Empire as they 
are indicted on the Triaskarte von H. Hanau, which was mentioned in the November 
number of the Geographical Jcwnal, and wi& which the author of the present map 
does not agree. 

Hungary. flsigBund. 

Ethnographical map of Hungary. By Dr. Bdtky Zsigmsmd. [ip Hungarian.] 
Beale 1 : 600,000 or 1 inch to 9*5 stat. m^. 4 sheets. Mi}apCBt : Hungerian 
Geographical Institute, Ltd., 1909. Presented by the PedMm. 

The general basis of this wall map is the censna of 1900. It shown the various 



NEW MAPS, 


477 


nationalitleB inhabiting Hungary by twolve different colours and symbob. the pre- 
dominating Magyar people being indicated by bright red. All natiomillti^ forming ' 
less than 10 per cent, of the population of any area are omitted, exclusive of the citiM. 
Uninhabited districts of high mountains or sandy steppes are left unoolour^. In those 
communities where thp gipsies constitute 10 per cent of the population, they are repre- 
sented by black squares, and the basis of their enumeration is the census of 1893 

Norway. Norges Geograflske Opmaaling. 

Topografisk Kart over Kongeriget Norge. Scale 1 : 100,000 or 1 inch to I'O stat. 
mile. Sheets: 38 A. tSrre Bendalen; M1.3. Snlitelma. Ohristiania: Norges 
Geograflske Opmaaling, 1900. PrsMHtad hy the Norwegian Oeograpkical Tnetitute, 

Norway— CRiriatiania. Norges Oeograflske Opmaaling 

Krirtiania Omegn. Scalo 1 : 25,000 or 2*5 inches to 1 stat. mile. Slieot iii. Chris- 
tiania: Norges Geograflske Opmaaling, 1909. Preeented h§ the Norwegian Oto- 
graphical ImUtute, 

AflXA. 

Asia. Bnrvey Bepartment, Oairo. 

Physical school map of Asia. [In Arabic.] Scale 1 : 6,000,000 or 1 inch to 94*7 
stat. miles. 4 sheets. Oairo : Survey Department, 1909. Preeented hy the Director* 
General, Survey Departmenl, Oairo. 

Another of the series of maps, with Arabic lettering, specially constructed for use 
in Egyptian schools. It includes the whole of Asia and the neater part of Europe, 
and Bliows heights by tints of brown over hill shading and depths of water in different 
tints of blue. It is boldly executed for hanging on sohool walls. 

Asiatic Bussia. Stanford. 

Stanford’s map of the Siberian railway, the Great Land Route to China and Korea. 
Scale 1 : 6,800,000 or 1 inch to 107*3 stat. miles. London : Edward Stanford, 
1910. Pries 108. (id. 

jjmoA. 

Africa. Oeographioal Section, General Staff. 

Africa. Scale 1 : 250,000 or 1 inch to 3*9 stat. miles. Sheet 72-Q and part of 
72-W., .Tarkwa, Gold Coast. London: Geographiool Section, Geners) Staff, 
War Office. £. Stanford, 1909. Price 28. each Aeel, Presented hy the Direotor 
of Military Operations. 

Africa. Geographical Section, General Staff. 

Africa. Scale 1 : 500,000 or 1 inch to 7*8 stat. miles. Sheets : Southern Rhodesia. 
1J6-II., Urungwe; 116-III., Victoria falls; 116-IV., Gwelo; 117-1., Salisbury; 

1 17-111,, Umteli; 121-11., Bulawayo; 122-1., Victoria. London*: Geographical 
Section, General Staff. Edward Stanford, 1909. Price 28. net each ehiei. Pre* 
rented hy the Direotor of Military Operations. 

These dioets have been reduced from a map compiled in the office of the Surveyor- 
General of Southern Rhodesia, and are arranged and numbered to form part of the 
important map of Africa now under preparation at the Geographical Section of the 
War Office. Together they constitute by &r the best general map of Southern Rhodesia 
that has yet bMU published, and supply a want long felt by all interested in the 
country. District boundaries, farms with their boundaries and names, native reserves, 
railways, roads, telegraphs, mission stations, mining claims, and much other informa- 
tion is given. Still mnoh remains to be done, and there are many blanks to be filled 
in- There is no hUl shading, but occasional heights are shown in figures. 

Africa. • Sleeping Sickness Bureau 

Skeleton maps of Tropical Africa showing the distribution of Tsetse Flies and 
Sleeping Sickness. Seale 1 : 7,500,000 or 1 inch to 118*4 stat. miles. London: 
Sleeping Sickness Bureau, Royal Society, 1909. Presented hy the Direotor, Sleeping 
Sickness Bureau. 

Bast Africa. Bohlohach and XoiBel. 

Karte der dentsoh-portugiesiBohen Grenie awisohen dem oberen Rowuma und 
<lem Njassa (Deutm-Ostafrika) nebst Dreieoksnotz u. HohenproflL Nach den 
Originalaeiohnungen des Minors Stdilobaoh beasrheitet von M. Moisei. Scale 
1 : 100,000 or 1 inch to 1*6 stat. mile. MiUeUungen aus den deutschen BchutegehUten, 
Bwd xxiil. 1010, Map 2. Berlin : E. S. Mittler ft Bohn, 1910. Presented hy 
Dietrich Beimer {Ernst Fohssn), Berlin. 

This short section of the boondary between German and Portuguese East Africa 
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fixtoiids for about 40 miles east of Ijake KTssa to the Rovuma riTer, approximately 
along the parallel of lat. 11° M* 8. It has now been surveyed, and (he results *aro 
shown on the above map. The boundary farther east fellas the Rovuma river. 
Relow the map is a vertiM section of the line. 

Egjpt torrej Departaunt, Cairo. 

Topographical map of Egypt. Scale 1 : 10,000 or 6*3 inches to 1 stet. mile. 
Sheets: K.B. 1-6, 7-2, 9-11, 11-8, 11-8; s.B. 1&8, 16-4, 17-8. Cairo: Survey 
Department, 1909. PretetUed hy the IHreeUn^OeMral^ Survey Department, Cairo* 

Egypt. Survey B^partmentf Cairo. 

Toimgraphical survey of the Kile. Seale 1 : 25,000 or 2*5 inches to 1 stat. mile. 
Sheets 1 to 9, Sarras — Abu Fatma. CaiTo : Survey Department, 1909. Preeemted 
by the Direetor-Oeneral, Survey Department, Cairo, 

Reduced from original taobeometrio surveys on the scale of 1 : 10,000 made in 
1905-7. Contoar-lines determined by levelling are shown by brown 6m lines, and 
approximate outlines of hills by broken fom lines. The sheets show the Kile and its 
banks only. 

Egypt. Bnrvey Bepartment, Cairo 

Map of Egypt. Beale 1 : 50,000 or 1*3 inch to 1 stat. mile. Sheets : 8.B. XXXIY.- 
VIII. Gerf Husein ; XXXV.-VIL El Dakka; XXXIX.-1V. Faniq. Cairo : 
Survey Department, 1909. Preeemted by the Director- Cfeneral, Survey Deperrimeviy 
Cairo. 

Egypt. Survey Bepartment, Cairo. 

Map of Egypt. Scale 1 : 1,000,000 or 1 inch to 15*7 stat. miles. 0 sheets. Cairo : 
Bnrvey Department, 1909. Preeemted hy the Direetor-Oeneral, Survey Depeuiment, 
Cairo. 

This map inolndes the area between 20^ and 82° K. lat., and thus shows the Nile 
ftom below Wadi Haifa to its delta. On the east it extends to the Red sea and the Hinai 
Mninsula, and to the west to beyond the FaraAra oasis. It is a good general map of 
Egypt, and as such should be very useful. Hills are shown in brown horizontal form- 
lines, with heights in Ogures, water bine, and cultivable land green. 

Oerman East Afriea. Sprigade. 

Karto von Deutsch-Ostafrika. Keubearbeitung von P. Sprigade. Scale 1 : 800,000 
or 1 inch to 4*7 stat. miles. Sheets : G 5 u. H. 5, Mittlerer Rownma. Berlin : 
Dietrich Reimer (Ernst Vohsen), 1909. Preeemted hy the Pubtieher. 

A new edition of a sheet published seven years ago. A comparison of the two will 
show that a oonsiderable amount of new route-survey work has been done in the area 
daring the interval, although thore are still parts that are entirely unmapped. ' 

Oerman South-West Africa. Sprigade and Moisei. 

Earte von Deutsch-Sudwestafrika. Bearbeitot von Paul Sprigade und Max 
Moisei. Mit Namenverzeichnis. Scale 1 : 2,000,000 or 1 inch to 81*5 stat miles. 
Berlin: Dietrich Reimer (Ernst Yohsen), 1910. Price 5m. Preeemted hy the 
PMisher. 

A general coloured map of German South-West Africa, showing railways and roods 
open and projected, steamer and telegraph lines, district and other boundaries, ]^sr, 
telegraph, and customs stations, locations of mining companies, and other information. 
An index to plaoo-iiames forms a useful supplement. 

Moroeeo. Sendee Geegra^hique do PAimte, Peris. 

Carte du Maroc. Scale 1 : 100,000 or 1 inch to 1*6 stat. mile. Sheet 4, Bettat. 
Paris: Bervioe Gdographiqne de TArrade, [1910]. Priee 1/r. each eheet. 

Togo. Ilprigade and Thomas. 

Die Landsohaften um den Agn. Hauptsiohlioh naoh den Auftiahmen der Laad- 
kommission, 1904-08 (Regierungnat Dr. Gruner), unter Leitung von P. Sprigade 
bearbeitet und gezeiebnet von G. Thomas. Boale 1 : 50,000 or 1*8 inch to 1 stat. 
mile. MiUeilungen au$ den deuteehen Sohuteaebieten, Band xxiii. 1910, Map !• 
Berlin: E. S. Mittler A Bohn, 1910. Preeented bu Herr DieirM JBoimer* Berlin. 


by Herr DMrieh JBMmsr, Berlh 


furumviiA, 

ChUe. CSdimdeMipmrndaTlinMiSs^ 

Repnblioa de Chile. Boale 1 : 500,000 or 1 inoh to 7w Mat. miles. SheeU : 
Antofhgasta, Concepoion, Lebu, Yalpan^. SantiaM: Oflolna de Measura de 
Tiems,1909. Preeented hy the Q/Mna 4$ M^uradeTima$,Sant^ 
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eHUtn. 

Admiialtj Ohuti. HydtOfra]ddfl Ikpartmant, 

Ohftrti wid Plain pfibliahed by the Hydiogiaphio Department Admiralty, dnrinff 
January, mo. Aeamiied by fk 0 Bydrogra^, AOmira^^^^ S 

Wew COiarta— No. 1691, South Atlantie ocean : Tdaad oi Aaoension. Plans : Bnfflish 
bay. Xorth-eaet bay. South-weet bay. Olarenoe bay, 8s. 1587, Japan: Yawa^ 
tahama ko and approadiei, 2i. 1674, A»atralla, cint coaat Queensland : Brisbane 
riyer, 4«.-*]r4ir Pliiif and Plane ed l e d- ^ N o. 18T8» TIena del Fnego, south-eastern 
part Plan added: Henehel i4laiid andiorage, 8t. 685, Africa, east coast: 
basaroto bay. New plan: Umpopo liyer entrance, 2s. 1622, Ports in the 

Philippine laiande. Plan added : Port Borongaa. Mow plan : Port Llbas, 3s. 

AtUatUi Voeth. Mb t eertle g i o el Oflee. 

Monthly metaoiolqgioal charts of the North Atlantic and Mediterranean, March, 
lOloiLonta : IMeorologioal OMce, 1910. Prios 6d. such. Pressntsd fip As 
Mstsorol^pfoal 

Atlaatio, North. V.B. Hydxogra^o Ofioe. 

Piloc chart of the North Atlaatio Ocean, February, 1910. Washington: U.B. 
Hydrographic Oflloe, 1910. Pressntsd by As 17. A Hydrographic Qfioe» 

Atlantic, North. V.8. Weather Nuziau. 

Meteorological chart of the North Atlantie Ocean, April, 1910. Washington: 
Department of Agrionltore, n.6. Weather Bnreau, 1910. Prcccnted by As Director^ 

U. 8* Weather Bureau, 

British Isles—Liyerpool Bay. Mersey Docks and Sarbour Board. 

Chart of Liverpool bay. Surveyed by the Marine Surveyor of the Mersey Books 
and Uarbour Board. Scale 1 : 8600 or 1*76 inch to 1 atat. mile. Liverpool : 
Mersey Books and Harbour Board, 1909. Presented by the Mersey Docks and 
Harbour Board, 

Indian Ocean and Bed Sea. Meteorological Offlee. 

Monthly meteoroln^aal charts of the Indian Ooean north of 15^ S. lat. and Red 
Sea, March, 1910. London: Meteorologioal Office, 1910. Pries 6d. each. Presented 
by the Meteirdtogical Q/tee, 

Norway. Norges OsograilBke Opmaaling. 

Kyatkarter. Oeneralkaiter, scale 1 : 200,000 or 1 inch to 3*2 stat. miles, B8. 
Flcina og Sandhomet til Trand; B9, Trano til Giannd. Specialkarter, scale 
1 : 50,000 or 1*8 inoli to 1 stat. mile. Bilag til 88, Bimden av Hevnefjord; B4], 
Gjesingen til Halten; B64, VssrOy til Lofotodden; B65, Lofotodden til Ure. 
Specialkart over Havne i Finmarken. Ohristlania : Norgea Geograflske Opmaaling, 
1910. Presented by the Norwegian Oeographieal Ifwiitute, 

Paoiflo, North. D.8. Hydrograi^e Office. 

Pilot chart of the North PaolBo Ooean, March, 1910. Washington: U.S. 
Hydio^pMo Office, 1910. Presesded by the U,8, Hydrographic Qfiee, 

Paciflo, Ncrth. D.8. Weather Bureau. 

Meteorologioal chart of the North Paoiflo Ocean, April, 1910. Waahington: 
Department of Agriculture, U.S. Weather Bureau, 1910. Presented by the Director, 

V, 8, Weather Bureau, 

Paoiflo, South. D.8. Eydregnphie Office. 

Pilot chart of the South Pacific Ocean, March, April, and May, 1910. Washington : 
D.S. Hydrographic Offlee, 1910. Presented by As U,8. Hydrographic Office, 

FHOTOOBAPB8. 

Bolivia and Persu Adams. 

Twelve photggraphe of Bolivia and Peru, taken by Franklin Adams, Esq. 
J'resentcd^bg tonkin Adams, Bsg, 

Au excellent set of enlargements, measuring 12 x 9 inches, illustrative of town 
and country life. The ploughing and threshing loenas, and views of the llamas and 
Alpacas are spedally Interei&g. 

(0 La Pal; (2) Market women in La Pas; (8) The return of the messenger, 
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La Pas ; (4) Llamas on street of La Pai; (5) Beady for the har?est dance, Tialmanaoo; 
(6) House of the Four Almanos, Cuzco ; (7) bpes of the highlands ; (8) Ploojhlng 
in the highlands ; (9) Threshing in a hlgUand valley; CIO) Alpacas on the Puna; 
,(11) The Llama driver, Oroya; (12) As in the days of Atahnalpa. 

Nyasaland. Aitohie. 

Thirty-six photographs of the Nyasaland Protectorate, taken by Obtain 0. Macl. 
Bitohie, B.H.A., 1909. PrewtUed hy Captain C. Afaol. EitekUf i2.fl.il. 

As may bo judged from the titles, the subjects vary considerably, and perhaps 
some of the photographs will be more interesting to sportsmon than geographers. 
The heads of game are specially good, and views of scenery characteristic. 

(1) Mrs. Livingstone’s grave at Shupanga ; (2) Natives poling a houseboat up the 
Shim river; (3) Native goats; (4) Woman and child, South Nyasa; (5) Native cattle, 
Central Angoz^and; (6) Pirolongwd mount; (7) Natives playing ** Banco (8) 
Stem-wheeler on the upper Shir^ ; (9) M’ngoti (** German sausage ”} tree ; (10) Near 
Fort Bifu; (11 and 12) Central Angoniland scenery; (IS) Besidency, Dedza; (14) 
View from Besidency garden, Dedza; (16) Dedza mountain; (IG) Camp on Tuchila 
plains; (ip Swahili, "capitao” from Zanzibar; (18) DiflSoulties of navigation on 
Shird and Zambezi rivers in diy season ; (19) Nyasaland natives en route for the Baud 
mines ; (20) Ohinde ; (21) The Boulogne^ formerly a Channel steamer, now tramping ” 
the oast coast of Africa ; (22) Warthog borrow ; (28) Young wartbogs ; (24) Beedbook : 
(25) Impala ; (26 and 27) Buffalo : (28) Eland : (29) Bushbuck ; (80) Kudu ; (81 and 
82) Elephants; (88) Villagers removing elephant meat; (84 and 85) Bhlno; (36) 
Waterbuck. 


South America. Fawcett. 

Sixty-three photographs of South America, taken by Major P. U. Fawcett, B.A., 
1909. Preeented hy Major P. H, Fawoeti^ U.A. 

These photographs were taken during the expedition for surveyipg the boundary 
between Bolivia and Brazil, of which on account was given to tlie Somety last month 
by M^jor Fawcett. They are all interesting, but those taken on the journey to the 
source of the Bio Verde are specially so, as tlie ground covered was entirely new, and 
owing to exceptional difficulties is not likely to he traversed again for a long time. 

(1-5) Bosario, Bio Paraguay ; (0 and 7) Corrientes, Bio Paragnay ; (8) Asuncion : 
(9 and 10) The Bia Paraguay; (11) Post on Bio Paraguay; (12) Loading wood, ilio 
Paraguay; (13) Firewood, Bio Paraguay; (14) Coimbra; (15-18) Oorumba; (19) 
Camp near Corumba; (20) Bio Paraguay at Corumba; (21) Bio Paraguay from 
^rumba ; (22) Bio Paraguay, near Corumba ; (28) Orlando, near Coromba ; (24 and 
25) Forest near Corumba; (26) Lake Caocres; (27 and 28) Camp on Ijake Caoercs; 
(29) Port Suarez, Lake Caceres ; (80) Old city, Matto Grosso; (31) Street in old Matto 
Grosso; (82) Old cathedral, Matto Grosso; (33-87) Bolivian Boundary Commission. 
(38) Source of the Uio Ve^e ; (89) Country round source of the Bio Verde ; (40) 
Sandstone cafion in Bio Verde; (41-44) Near source of Bio Verde; (45) Boundary 
mark near source of Bio Verde; (46-51) The Bio Verde ; (52) On the Bio vorde ; (53) 
After the Bio Verde ; (54-58) The Bicardo Franco ranges ; (59) On the Bioardo Franco 
ranges; (60 and 61) Firewood and Ohamaooco Indians; (62 and 68) Chamacoco 
Indians. 


Vensiaela. Tregelles. 

Four Photographs of Natives of the Orinoco river, Venezuela, taken by J. A. 
Tregelles, E^. Presented hyJ, A. TregelUe^ Esq. 

These photographs measure 5| x 7^ inches, and are well taken. 

(1 and 2) Types of natives on the Orinoco river ; (8) Indian family, Orinoco river ; 
(4) Boys with baskets. 


It would greatly add to the value of the ooUeotioii of Fhoto- 
graphe which has been eetabllehed in the Map Boom, if dll the fl^ellows 
^the Booiety who have taken photographs during their travels, would 
Ibrwaxd copies of them to the Map Curator, by whom they will be 
adknowledged. Should the donor have pursAiased tiM idiotogrsphs, it 
will be usefhl for reSsrenoe if the name of the*J|dio^|pntphir sad hia 
address are given. 






' 








\\ 


'''V' 


Scottish 

Widows 
Fund 




^mMvum 


The Largest 
and Wealthigft 
British Mttttta) 
Life Assurand^) 
Office I 




mmmim 


MluLLTC; 


I «f. XNOREW SQUAftS, C1RK|#RQH. 



HEO 1016 ^ 



tSH WlD^S^ PUKD transacts all tl^tM 
Annuity Business on the most favi^ta 
to effect Life Assurances with the greatest 
Should read the Society's Prospectus. 



mkole Life Insuifanoe/' payable at deathf* 
to the laige an^ steady Bonus declared, the reSttht h 
ble. A recent chum shows — jjj 

Origiflil Sum Assured j£5io<lo o o 

f jtM 'jfl 

Total Sum Assured ^£15,985 3 ^ 8 ^ > j| 

^nranoe/’ payable at a certain age or at pre#otfs|l| 
^^pmus^ are at the same rate as on a Whole Life Policy. 

utilise the money in various waf^^-^lne ow 
1 j Sme Opltror purchase aiT^A^tiity or an Assurance payaUe af V 
|w!rt m Cash anJf paiq^s an Annuity or Assuranee. ^ 

Ineome and Fflnpy Provision." '! S 

k‘t thu scheme, op survivance to a specified age a fixed Cam 

inbtKtSs obtained, or alternatively an Annuity secured for 20 years ol| 
r ^ fd the end of life if longer , while if death ^hes place before tfii 
ie fO^ed the fixed sum or an Annuity for 20 years beCbifieii phyM 

*' Temporary Assuranees, ’ *' Immediate ijWRwH 


” DeaPIe Endowments,” etc. 

r CMildren — "Deferred Assnranees.” 
" Efontlonal Annuities,” etc. 


swm^ 


UtoliH • .41 WbstmOrbland St 
OK ailgOW* kX4 W. Qborgb strbet 
UTOrMOl 4A CAiTLB StMBBT. 
IffiitmMhWrr square. 

^ 2l«v0Mitlo<*on-Tyno . 


amfaintngfitU particulars of the Society^ may he had on appH^^ 
\ ‘ * also Speaat Prospectus for Ladies, p , ^ ^ 

HEAD OFflOB: EDINBUSaH, 0 ST. AHDEEW StMaiglfi ^ 
UniDOH: 28 OOHMHILL, E.C., ft S WATBBLOO PLAfil.JPt , 


XDnnlngliani x* I 
Leeds , . •! I 
Seift^ ^ • 1 

BrletA . '•I* *'*1 

ISGftCV WMBSy/ 



riu I tL METROPOCl. 

ttoFttifiiiiblartaiid Avwiik^ TmfUgmp ■ " 

LONDON. 



w w«pI«mm« NMatioii. 
MviiitaBtiriltiuitsA, tioM to 
lemo of PtfUamoQt. Woot- 
aiinptar Abbif . GowMuiit 
Miii, ThiAtni, ftikliloiiablo 
* anortoN. uA dilof pImoi 
of tatoNit, Nomoroag luzn- 
riouly teoliliod oidtoi of 
■HOVtMnUL Mostmagnlfleent 
liotol lounso In London. 

Tdtifnm: MHrvpoUt London,*' 
TtUpkono: $U0 Oorwd (20 Km), 

Gordon Hutris, Ltd. 



SKINNER & GRANT, 


S9, REGENT STREET, LONDON, W. 

(T Doonfrom PSoeadiUo Oirotu). 

BEST GOODS AT MODERATE PRICES- 


Frock Coat and Vest... 
Homing Coat and Vest 

Iiounge Suits 

Trousers 

Overcoats 

Dress Suits 


ftom £4 4 0 
.» 8 10 0 
8 10 0 
,9 110 
M 8 8 0 

.. 6 5 0 


MOm 00AT8 A 8PEGIAL FEATURE A TRIAL ORDER SOLICITED. 


BALE. ‘ HOTEL, VICTORIA.” 

naar Cbniral Sailwiy Station,) 

^ int-clau Family House of old reputation. Lately Quite renewed. Fine Larm Hall, New Salon, 
uud Convoraatloii Booma. Reataurant. Eleotrio light and central heating in whole house. 

NSW BATH& LIFT. GOOD OUlSINE. MODERATE CHARGEa 
_ Managed by the Proprietor— Paul Otto. 


IKEATINGS POWDERI 

kills 


TBI WBOVSKT IBOV 

OAMfliTUVEUIMinWE 

To bum wood or ssv 


®TUS 


I- 





The Geographical Journah 


Anfhm «N elm r ei p iaitMe te ttUr xt^Mtire U U. 

or Mil m iH a r |e«t(«UMl vmm AmU U mlttn ia laltotlm of i^mtn tjpa 
ooBiiwaioatloBi te tt» Mltg OmoU te eUnmd to 1, loollt Bow, t-fo.., 


AU 


CONTENT 8- MAY . 


The Travde of a Botadiat in SoiMb-WoH Afdou Bf H. H. W. Piarioh, h.a.« ftn.D.. 

Fiofenor of Botoay in the South AlUeMi Coneg«» C^pe Town (with 5 Plntog ami Map) . 
Exploraiona ia Bdma. ByMajor P.iS. FawoitTpII.a. (retired) (with C Flates and Sketch- 

map) * . . 

Promss of SnrfCj in the Analo-Egwptian Sudan. By Captain Hugh D. Pearson. r.e.. 

Director of Smn Snrteyi (with Siratoh-mi^) 

The Daniah Norfh-Eaat Greenland Espaditiofl, xpofr^ : Provisional Results. By Dr. J. 

I IjIndbard (with Bketoh-map) 

The Openfaiff of the Ooeanonaphical Mnsenm at Monaco (with Illustration) . 

The Royal Commiasioa on Canals and Waterways 

Some Recent Changes in the Course of the Trent. By BsaNARn Bhith, m.a., F.G.a (with 

Diamuns) 

Musil’s Explorations in Northern Arabia, ipoB-^'X^th Rketeh-map) .... 
Reviews s— 

EUROPE— Fiance. ASIA— Asia Minor. Ceylon. Noithem China. East and 
Central Sumatra. AFRICA— Exploration and Sport in Eastern Equatorial Africa. 
AMERICA— The Chile -Argentine Frontier. Southern Chile. GENERAL— A 
Bibliogra^y of Ptolemy'a (geography 
The Monwy Record ..... 

THE SOCIETY 
The Sodety’s Awards for xoxo 
EUROPE 

Sheep and their Products in France 
^M^ntainand Valley Winda on Lake Garda 

French Exploration in Cambodia and 
Annam 

Geological Reaearch in Balnchistan 
The raliot Enedition in Central Aaia 
Nain Singh's Work in Tibet 
American Expedition in North-West China 
. M Bacot on the China-Tibetan Frontier 
ArRICA 

^r<n of the Nile Vmllw and Gulf of Sues 
River, Southern Nigeria (with 
oketoh-mau) 

AMERICA 

r^plofations in the Home of the Wood Biaon 
I Tu between Peru and Bolivia 

The Madeira and Mamore Railway 


481 

5111 

582 


541 

558 

565 

568 

571) 


591 


Obituary— Alexavdib Agassii. By Sir John Mubbat 



Saps 


AMERICA-oontinMd. 

The Natural Regions of the Argentine 
Repnhtic 

AUSTKhLASIA AND PAUFIC 
ISLANDS 

The Lost River Wairarapa, New Zealsnd 
POLAR REGIONS 
Dr. Charcot's Antarctic Expedition 
Scottish Antarctic Expedition 
The Proposed German Antarctic Expedition 
MATHEMATICAL AND PHYSICAL 
GEOGRAPHY 

The Voyage of the '* Midiael Sars " 
Ground-water or Subterranean Rivers in 
the Karat 
GENERAL 

Oxford School of Geography 
The Eleventh International Geological 
Congress 

The Seventeenth Congress of Americanists 
The Geographical Society of Neuchatel 

. .602 
. 605 
. -605 
. 606 
. 614 


Xpop-Xpxo 


MAPS. 


Sudan positions geographically fixed by the Sujto Survey Depmtment 
Sketch-2^^ ^®wing the Surveys of ue Nprth-MSt Greenland Expedition, 1900-8 


Boundary Surveys in Bolivia 


Biqdorationa in Nortiiern Arabia 
Africa 


585 

545 

580 


61 


: L 


Sold by 


^AFxpiiaOar 


MANOIIBSTER: John Herwoon. 
WP11IBUB0H I Dquolas a BVxnia 
SuBliNi aoDom^ Bonn BOa 


BERLINi P. 

LBtPZIA: 

HEW YORK : tensAwnrAt NiwiOa 






The World’s 
best Fountain 
Pen, and the 
one you will 
eventually buy 

Mr. SydRM Whttmait write*: 

« Although I have neeiTed at dif- 
ferent times vaiiodi kinds of Fountain 
Vm as pMsanta, I have nevertheless 
lieen obliged to Invest in a Waterman's 


Mr. Baniiott Bumighi the 

famous War Correspondent, writes: 
« It is the only Fountain Pen that does 
not dr) up or blubber in the desert.” 

pkicbs-io/s, 1 ^-, 1V6. 31/-. as/., as/., 
tod upwards. In Silver eikd Gold for Presen> 
Utlon. Of Ststioneis, Jewaien, Sto. Book- 
let, posuftee, from L. It 0 . Habstmoth, 13, 
Qolden Lane, London, B.C. 

Kav York, ITS Braiidwairi PWiA 0 UlM d« HonofNi 
VIenim, 1 VniiaeMrllw 80$ lltlaii| Vis BqhI 4, 
Dmden FntmtnMes Bmatls 14; Bus du Pont 
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4, HAYRSARKET, LONDON, 
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8 |ertii(,TiMt,Mirt#frekaiitl«T. 

ALHHE m-AXESi SKATES, 

AMS FIME STEEL WORK SEMERAUY. 

fkHM DAdpr UtDMH lot Hm 
■ afihOMaS Mi TMfdW Um. 


CHOLERA WAS AVOIDED 

br tk. BUnSH noon bi tka faaMt 
MOHMANO CAMPAIGN 

bf the use of 

Evans* Sterilizing Tablets 

qpeelally ordered by the Indian Government 
to oesnppUeg to the tzoopo. 
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UBUSHING.— Ifagi end boohi aiiiiigad te and pabllahed. Ertliaate aid tenaa on appUsatton. 
iAP SELUNG.---1U daparteeat laoliidai tejpradnflllona of avaiy inap jpnbUihar of lapnte both 
bom and abnad, hmliidiiMi tha OBDNABOB and GBOUGlOkL Bomj Mapa, and the 
ADlflRALTT raABin,wl& tha FUoM and flailing Inakraatimwbteaaaoiiipaiijthoin. 

^ HOUHTING of AU kinds doM on tha praniaea by aUUad woikman. 

AP ENORAVlNO.^ThlB dapartasant inolndao Drawing, lithagiaphy, and Bngraving of all 
Ndwaid SlaBtad*b laaga acdlaotion of oopjright Nhva uavallabla te tnnatea te 
book Ulnatntlon, ala. Krtimalea givan. 

OOK SELUNO.— ^Cha baal Gaida Booki, Woiki of Twval,and all ataadaid Oaognphioal Woiin 
Meheptinatek. Booka of any aort aappUad. 
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0c.kke.pel:d’' filter 

’ YIELDS 

Absolutely Pure and Qerm Free Water. 

IN 0SE ALL OVER THE WOILD.' 

General Sir James Willoooks, D.S,0., in the Smpirs Bevmo^ says 

** One word more regarding Camp Equipment and I have done. 
Whatever may or may not be taken, it is absoluteW necessary to 
have a couple of portable filters, and the * BerkefeldL * is the best.’* 

THE BERKBFELD FILTER CO., LTD., 

tat, OXFORD 8TRBKT, LONDON, W. 


ORIENT CRUISE FOR WHITSUNTIDE. 

TO 

BAlIaRK islands Twin-Screw Stenmer OTRANTO," 12,124 tone Register. 
SPAIN Leaving LONDON 18th May. 

GI^lwAR*^ Awiwug back 80th May. 

17 Days for 16 Ghiineas and upwards. 



The S8. OMRAH ” OPHIR ** will make a series of Cruises to Norway 
uiinmcuciug 24tb June, 16th and 80th July, 13th and 27tb August. 

i F. QREENACO. \ Head Office : Fanchurch Avenue, 

Managere j aNOERSON. ANDERSON A OO. f London, E.a 

An Foiiaee enply to U« latter Am, at 6, thnekumh Avmm, louden, M.<\; or to (to Wui End Bramdi Ojloe, 

11, Oodapur Sindt 8.W. 


MARTIN BEHAIM: 

HIS LIFE AND HIS GLOBE. 

By E. G. RAVENSTBIN, F.R.G.S. 

An exhaustive Memoir with numerous Illustrations and Oolourei Maps, and a Faosimilo of 
Behaim’s Famous Globe, printed in 15 Colours on 1 Sheets, 21 by 80 inohes. 

Large 4to, antique cover, gilt top, enclosed in cardboard ease. 

PRICE £3 3b. net. 

THE EDITION IS STRICTLY LIMITED TO SIS NUMDERED COFIES. 

Detailed Froapectus withfacHmUe on applUsaUm* 

QeORQE PHILIP A SON, Ltd., Fleet Street, London, E.C. 


PORTABLE 

ACETYLENE LIGHTS. 

Easy to cany. Easy to handle. Easy to understand. 

Ho illenttoa required efter Ugbting. 

for travellers, prospectors, pioneers. 
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A. /I urnronrDTn A iiA ». cannon strbbt. 



N'OTioe. 


PHOTOGRAPHS. 

MrAL uanAPMim nmfrt 


It would gNotiy add to tho yaliw of the Oidleotion of Photognu^ w 
hae-heen oataradiea in tho Map Boom of the Bo^ Geomphioal fiodet 
all the FeUbwe who haye taken diotogiaidu daring their trayels, wi 
forweid ooriba of them to the Map thuaitor, py whom would be aeki 
lodged, fitioold the dcmor haye poibhaaed thephotogn^hi, it will be oi 
tax tefaNooe if the name the pbotographw and hie addiem an giywi. 


POTTER’S 

Oatftlogae (84 pp ) of 

Books on Travel and Sport 

" ■ ' ■' * " "" 

(chiefly new copies at gieatly reduced prices) 

8BNT TOBT-FIiEE, 

WILLIAM POTTER, 

30, Bxchanfl:e Street East, Liverpool. 
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SKINNER & GRANT, 


69, REGENT STREET, LONDON, 

(Y Doori/rom PicoadiUjf Oireui), 

BEST GOODS AT MODERATE PRICES. 


Frook Ooat and Vest... 
Morning Coat and Vest 

Iioimge Suits 

Trousers 

Overcoats 

Dress Suits 


from dS 4 4 0 
810 0 
810 0 
110 
8 8 0 
6 5 0 


MOTOR GOATS A SPECIAL FEATURE. A TRIAL ORDER SOLIC 


T i l ^ l i n i i . Ho. tin a«w 4 

MARTIN, HOOD & LARKIN, 


S, flt. nWFORT ST., LOIDOI, W.C. 

oia sons ot 


NATUkAL HISTORY 

WATKIHS « DOHCAtT 

NATURAUera 

36b STRAND, LONDON, V 

f rt l . Win a w OroM) 
fc— m In ifeoik Sfsnr fleeifliitlnn et 
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BURBERRY 

Overcoats, Suits and Tents. 

Bi^loicr, mg Qtm Hniter, Monntainter or ColonW^ an 
ontBt of GABARDlMft hu (fnt nUch ariU ■*«"■< tha licoofa of 
hmh Ufa without ahowiiigaigBa of wtof.aad 

aMW or tKpIoot tewo^onra, Tha ptooBnr ia not aihctad 
tj ai^extraiiiaof dhoata; itia wind-proof yet faiitthiwli aelf- 

vonOatiqr; axtremdtp SgH yat ao Btrong aa to be untaonUa. 

Ih. SbA Waioa in niimbera of the araat eaaentiala 

for aoaafait in camp Ufa ia to be foond in 
GABARDINE AND GABARDINE ONLY. 


AiMsfiit and 
parttaulan 
po&t^fna to 
any part of 
ike work!. 



QABAROINE SUITa 


QABARDINK TENT8. 

Exlrsmsty lights Impsrishabist and non-abdorbant 


BURBERRYS, Haymarket, LONDON. 


J ft I I CIPUTAil BOOKSELLERS AND 

I €6 U- LCItaniUlii BOOKBINDERS, 


established 40, BREWER 8TIMET, . 

^ Golden Square. Regent Stra^ London, W. 

Illuminated MSS., Incunabula and other Early Bo€»|cs^with Wood- 
cuts, Bookbindings of Historical and Artistic InteriMf^ etCa, etc. 

ILLUBTBATKD catalogue, 7A00 itemi, with upwarda of 8,060 fai»imil8|MrQ- 
dmitioiia in line and half-tone, with ftdl deioiipiioiia and bfUicgraphioal infonnation. 

SPECIMEN PART WITH PROSPECTUS. POST FREE ON APPLICATION. 


Vmhr Md wdkorU^ of the * 

bMtt made ibr the iaitriMtiQB of intaidiiiff traTOUeM in ib 



^ikeiibWip 


India Rubber, Ebonite, & Gutta Percha Good 

of all Descriptions. ' 

WATERPROOF GARMENTS and FABRICS. 
The India Rubber, Qutta Percha & Telegraph WorR^ Co 

Umlted. 

Head Offices - - io6, CANNON STREET, LONDON, E.C. 
Works - • . . SILVERTOWN, LONDON, E. 


BRANCHES: 

HOME : BOtlaat, Blrmlngluiiii, Bradford, Briatol, Cardiff, DuUla, Olaagow, Ltvar- 
pool, Manchoater, Nowcaatio, Poitamontb, Sbofflold, 

ABROAD: Adelaide, Briabana, Bneaoa Ayrea, Bulawayo, Calcutta, Cbrtatcburcb 
(N.Z.X Durban, Jobannoaburg, Melbouruo, Portb (W.A.), Syduey. 


8BC01ID-HAND OPTICAL HART, 
iBQ, HZOH HOX^OBV, W.O, 
(f^Kpotlii 0rup*a Jbu Siai). 


TOipiMm: 2141 . Hbiuona. 


dir munmynfoatioM mptcting MvmilM- 

mBWtM Is lifts 

fs fts sist fs 


I Use Odourless or Germici 

FLORISENI 

(A Rrglttorad Name anggeaed hf Floor Hig 

Unoieum, Stone, Conerota^^ep Mlsbed 
^ -fbp the Mliydroai 

lAYlMQ of DUST 

Baah appUeaton laaa fiv two to ala aun^ 
to wear. Tba oidlnaiy d^ awaplttg alone ” 
to olan tba Soone-^iM aenjuUng 

■prlnkUngof any Uia--UMiabraBa l^urlaia mo 

!ni« * DIJSIVAtLArXB” 

SB, 0mm V1.M 





TRAVEL JN OdWir^bBT. 

SELECT CONDUCTED TOURS 


BRUSSELS EXHIBITION, 
SALZKAMHERGUT and OBERAHMERGAU, 

The DOLOMITES and OBERAHMERGAU, 
SWITZERLAND, 

GERMANY, AUSTRIA and HUNGARY, 

NORWAY, DENMARK and SWEDEN, 
ete., ete. 

i 

i Pares proviso —Travel Tiokots— Superior Hotel Acoommodation— Sight-soeiug -Rail and 
illolol Servants’ F^s—Drives by Private Landaus— ServiQOs of Competent Bepresentativos 
(not in uniform), etc., etc. 


Synopsis or Ulusirated Booklets^ post free. 


iLi = CaT 


'•XaT»> 




LUDOATE CIRCUS, LONDON, AND BRANCH OFFICES. 


W. HUBMW, 


IRON BUILDING WORKS, 

S. Bermondsey Station, S.E. 





Tileqraxb— ** Eoonomioal, London.” Tblbpboni— Hop. 17. 

7 DESIGN X39a. 

f ( - BUNGALOW, oontaining Draw- 

' ^ ing-room, DiniDg-room, Three Bed- 

* " ‘WB M rooms and usual Offices. 

Oonstmoted of timber framework, 
roofing red diagonal asbestos tiles, 
“ Uong** Cast ” plastering. 

FBIOB £280, 

- . ^*****— — - ~ including foundationB, ohimceys, and 

DESIGN No. SB?. fittinen. 

BUNGALOW, specially designed for 
Climates. Excellently well Tenti- 
k« 1 1 ' Living Boom, Four Bedrooms, 

Scullery, and Store. 

F.O.B. London, pre- 
£189”^*®**“’ W 

fonadatiott odlTimDS and atepa ' 

‘«v.aedatanaxtraoortof£3l. 

Camwhes, Ohapali, Hiidoii HaU% BonpOowi, Ootta,[e., BUllard Booing Bfem., 
r Roe, Club Booni^ Faim BuUdinga, 6be^ GymaaeiiiDa Aeroplane and Motor Garages, &o., 

BhUoIbbI and in osiv mnfe nf ihn WAFld. 







ROYAL OBOORAPHICAL SOCIETY. 

THE SOCIETY'S PUBUCATIONS. 


TBV OMg&ASPBlOAli JOUBNAL. Iflsued Monthly* Delivered free to all Fellows ; prioe i 

MDBMAlt OV TBB MOTAl. OBOOBAPHiaiLL SOCIMTT (OLD flaMlMX I$3l>-lC 
voliUMii 8m IMoe. to Non-Fellows, £l per vol. nets to Fellows, ito. per vol. 

nocaamaxoA or tbm dotal GMOOBAnnoAL Mdary (old Bnns). z8 

89 ▼ohunes. 8vo. In parts, to Non-Fellows, 1#. \ to Ftf lows. ed. per part. 

nOGMMDXNCM OWTOM BOTAL GBOCOUmOAL BOCnTT (MBW UBOU). coi 

14 Tolanies, ostondlng ftom t8f e to 1808. 

Basil volume eovsrs on an avenge 840 pagea thoaelllng prioe being 18«. per volume. These volumes constltnti 
of explorstlon and gsognpbhsal work in aU parts of the world. In tbe 14 volumes there are some 850 maj 
. numerous IHuotarations of oharacterlatlo soeneiy in the least-known parts of the world. It is believed that a 
set of the PnettikiM would be a valuable addition to publio lloraries and other insiliutlons, while mai 
Individuals saiAt wianto have the volumes. The aeries Is now oflBred, bound In elotb, at £0 per set. 
BUPPUDfBMTABT PAMBSs 

Oontalning a large number of Memoln and Nairattves of oonslderable length, besides several valuable Blblh 
over 8 0 Map s and numer o us lll uatrations. Sold for halfjwioe, £8 for tbe four volumes. 

HDVn TO ^RATBlJUBB8*-**Tbe ninth revisoa edition, edited, under a Committee of the 
by E. Bnsvae, v.b.a.s.. Hap Curator and Instructor to tbe Society. Price 16s. net ; to Fellows, at the Ho 
Sodely, lOs. 

TBIOOMOKBTBT— PLAMB AND SPHBBXCAL. Bpecially arranged for the use of Student 
tng the Boysl Geographical Society’s course of Instruction. By K. A. Kubves, r.a.A.a Price Bs. net. 

Horn ON OUTFIT FOB TBATBLLEBA XN TBOPXOAL COUNTBXBS. By Charles 
HAnioxD, M.A., H.i», Prioe is. 8d. net. 

OATALOailB OF TBB LXBBABT OF TBB B.a8* Edited by Dr. H. K. Mill. 

Fellowa.Ss. Sd. net & to Non-EMlows. Ss. 

TBB TBAB-DOOK OF TBB OOOXBTT. Issued a nnual ly. Price, to Non-Fellows, 2s. 6d. : Fe 
8TLLABU1B8 OF XNIBTBUCTXON ZN €»OGBAPHT. I. In Elementary Sohoolfl. 11. In S 
SdMwls. Single copies gratis on ^plication at 1. Savlle Bow. W. 


EXTRA PUBLICATIONS. 

THB FIF T Y TBABB* WOBK OF TBB ROYAL OBOOBAPBZCAL 80CZBTY. 

Olbbiiis B. Mabkhah, K.C.B., r.K.8., Preiident. 888 pp. Price, to Non-Fellows, 8s. net ; to Fellows, as 
TBB LANDS OF OAZBBBB. LAGEBDAB JOUBNBY TO GAZBBBB IN IMS. 1 

and annotated by Oaptoin K. F. Burton. 871 pp., with Map. AIjk> Jonmey of tbe Pombeiros, P. J. 
Amaio Jood, across Africa from Angola t< '** 


and annotated by Oaptoin K. F. Burton. 871 pp., with Map. Also Jonmey of tbe Pombeiros, P. J. Baj 
Amaio Joed, acroas Africa from Angola to Tette on the Zambeie. Translated by B. A. BiADtje. And a Jtet 
Jonmey of MM. Monteiro and*Gamftto. By J)r. C. T. Brrb. Frlee. to Non-Fellowa, 8s. net; to Fellows. 8s. 
TBB TOPOOBAPBY OF TBB BATTLB OF PLATBUh. By G. B. Gkuni>y, b.a. Prit 
in bsAf-osIf; to Non-Fellows. 8s. nett to Fellowa. as. Sd. net. 

NOTB8 ON TBB KURIL Z8LANDB. By Captain H. J. Siiqw. 8vo, 88 pp., with two Urg 
r evised by Oaptoi n Snow. Price, in boeida, to Non-Fellowa, 4s. net| to Fellows, as. net. 

BABTBBN PBB8XAN By General A. UouTUM-ScHiirDLBK. 8vo, 182 pp., with Mb| 

to Non-Fellows, 8s. net; to Fellows, 3s. net. 

A JOUBNBY ON TBB UPPBB MBK ONQ . 8ZAK. By H. Warinotoh Smyth. Sixty 111 
and three Maps. Price, to Non-Fellowe. 7s 6d. net ; to Fellowe, 4s. net. 

BZBLZOOBAPBY OP ALOBBIA, FROM TBB BKPBDZTZON OF CBABLB8 Y. ZN 
1887. By Sir B. L. Platvair. Prioe, to Non-Fellows, 7s. 6d. ; Fellows. 8s. net. 

BDUGATIONAL RN POBT A, By Dr. J. Scott Keltik. Price, to Nou-Fellows, 5s. ; to Felloi 
SUPP LEMEN T TO TBB BIBUOOBAPBY OF ALOBBIA. FBOB TBB gAmT.TM 
TO 1895. By Si r Lambert Plateair, g.r.w .e. Price, to Non-Fellows, 6s. net ; to Fellows, 3s. ad. net. 
MAP or TBB KABABORAM HIMALAYAS. In two sheets, with text. By Sir W. 

OoswAT, H.A. Pries, to Non-Fellows, es. not ; to Fellows, 3s. 6d. net. 

SUBVBYINO AMD BKPLOBZNO ZN SIAM. By James McCarthy. Large Maps of 
many lllastiatlone. 886 pp. 8vo. Prioe, to Non-Fellows, 10s. 6d. net ; to Fellowe. 6s. 6d. net. 

TBB DZSTBlBUnON OF BAZNFALL OVBB THB LAND, By Dr. A. J. Herbertsoi 

to Non F ellows, 5s. net ; to Fellows, Ss. Sd. net. 

ON TBB BBSULTB OF A DBBP-SRA SOUNDS! O BXPSDZTION ZN TBB 
ATLANTIC DURING THB SUMMER OF 1898. By B. 6. Peake, M.iNn.c.B. With Notes on Tempers 
Hea D epoeit e, he. By Sir Jo hn Murray, x.o.b., r.E .a Price, to Non-Followe. 5s. net ; to Fellows, as. 6d. 
ABOTZe PAPBBS FOB TBB BKPBDZTZON OF l8^ A selection of Papers on Ai 
graphy and Ethnolomr. Reprinted and presontod to the Arctic upsdltlon of 1878, by the President, C 
Fe llows of the Royal Goographlcsl SoeleCy. Prioe, to Non-Followa, 7s. id. not ; to Fellows^ 6s. net. 

THB AMTABOTZe MANUAL^ FOB THB USB OF THB BKPBDZTZON OF 
by Gbqroe Murray, v.n.8. 008 pp . royal 8vo . P rice, to Non-Fellowe, l6s. net ; to Fellows, los. net. 
JOUBNBY TO LHSHS AMD CENTRAL TEBBT. By Sarat Chahora Dab, c.i.e. < 
the Hon. W. W. Bookbiu.. Maps and lUnstrstioBB. 886 pp. Bvo. Prim bound in oloCh, to Non-Felluv 
nst ; to Follows, 7 s. net. 

MBW MAP OP TBB BZVBB OONGO, in Ten Sections on Five Sheets. Beale 1 
ndlss ss l iimhS. By tbe Rev. Gsorab Gesetell. In small portfolio, with Memorandum. Price, to N 
los. nst j to Fallows, os. — tt 

ON »N CNN> C MraMaoTOMW VO ous mKOWiMDcm or vn noom or ras 

AXLt.ttjn OORAX. Itf Bit torn Kcuat, uia, wd B. B. PuEi, KJER.aB. Prlc. *- 1*-"' 

net * to Fellows. 8s. id. 

AX jaammm vno rmm anmuki. rum-omui momnoam. or ot. t 

M awnucHHE, P rise, to Nen-Fsllows. las. aati to FsUowa, Os. net. 

BAP OF TIAM Tb New editio n, 190 6. Pno& to Fellows, 8s. net ; taKon-Fellowe, 5s. net. 

omomsrmoMMt nanaWnoN or VManBvioN m iiiiaDMNV. Br or. o. 

Pries, to Felto wm 8 s. 6d. net; to Non-Fellows, os. net. 

BSBUOOBAPHYOF TOPOOBAPHICAL AMDOaOLOOlCAL WOBBI ON TBB PBZJ 

is*eSf boeSA8s'*'nSf "™*** ^ conn, Ss. td., boaida, 8s. nst| to No»-FelloWB, p 

NATiDNAL AMTABOm SKPaOMTlON, 19 OZ- 4 . Charii of tbe SRpedition, wtiA Uemou 
G. F. A . Moi ^ ».R_ to Noa-Fell o wa, Ms . id. net; to Fellowe. ts.net. , 

MooNVAm >AwoBJiW*a num vnn wAmao jumKwma xmt. vtMi xotrod 




The 

Statesman’s Year-Book. 

Statistical and Historical Annual of the States of the World, for the 
Year 1910. Edited by J. Scott Kiltie, LL.D., Secretary to the 
Royal Geographical Society. Crown 8vo, XOi. 6(2. net. [Immediately, 

Thu HtatiuticMil and other informatkm in the now edition of the Year-Book hah throughout 
kdi brought up to date. In Ciiees where it has seemed desirable, foreign money, weights and 
measures have been converted into English equivalents. As far as possible, the changes con- 
sequent on the Union of Soath Africa have l^n embodied. 'J‘he chapter on China has been 
considerably improved, especially in the sections dealing with education and provincial govern- 
ment. The results of the action of the French Chamber with reference to Old Age Pensions 
have been included. The notice of the Anglo-Egyptian Sudan has been much improved. The 
introductory matter includes a section on Second Obambers ; the results of the Census of Pro- 
ductions, and other information of general interest. There are maps showing the prospective 
development of the Belgian Congo ; the increase of urban and decrease of rural population in the 
United Kingdom in the 19th century; the proposed Central Scotland ship canal; the proposed 
lieurgian Bay ship canal; United South Africa and South African railways; South Amoiican 
railways (two maps); new Federal District and Capital of the Australian Commonwealth. 


MACMILLAN & CO., Ltd., LONDON. 


ROYAL GEOGRAPmOAL SOCIETY. 

NEW EXTRA PUBLICATIONS. 


‘‘Researches on Ptolemy’s Geography 
of Eastern Asia (Further India and 
Indo-Malay Archipelago).” 

By Colonel O. E. OBRXNI, M.R.A.S. 

to oolUiuiotion with the Boyal Asiatlo Sooiety. 970 pages, witli maps. Price 15t. net ; 

1.11 ^ 'osult of many years* investtgation la Further India and the Indo-Malay Archipelago, 

Ilf. . i Oerini, and is one of the most impprtimt oontributioni that have been made to the 
iituraturo of Ptolemy's Geography. 


New Map of Eastern Turkey-in-Asia, 
Syria, and Western Persia. 

“/ li2,000,0(W, or M nilM to hi tnoh, with Mooin|iHi7ia« text, in oi*, wito for 

unmounted, 5i, net^ mounted in ei^, 6#. 6d. not; to Non-PeUows, 
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THE TRAVELS OF A BOTANIST IN SOUTH-WEST AFRICA.* 

(Pbroy Sladen Memorial Expedition, 1908-9. Report No. l.)t 

By H. R. W. F1LRR80N, M.A., 8(i.D., 7.L.S., Professor of Botany in the South 
AfMoan OoUege, Oape Town. 

The primary objoot of this expedition was to obtain material of 
Qnetum africanum^ one of the three members of the phylum Gnetales 
known to ooonr in South-West Africa. In so far as was opmpatible 
with this quest, it was proposed to examine the flora of the dry regions 
of South-West Africa, mainly with reference to the relationships of the 
vegetation of the desert fring^g the coast of Namaqualand, Damara- 
land and South Angola with that of contiguous areas. A visit to the 
montane forest region of Angola lying behind the port of St. Paul de 
Loanda was especially concerned with the search for Gnetum, and few 
observations of a phy togeographical nature were made ; all reference to 
this part of the work of the expedition is therefore omitted from the 
following account, whidh deals mainly with the regions lying south of 
the latitude of Mossamedes. 

Parts of this region have been visited by many botanical travellers 
within the last century. Prominent among these are Welwitsob, 
whose work in South Angola is memorable in the annals of botanical 
exploration ; Sohinz, whose long and arduous journey in Great Nama- 
qualand, Damaraland, Ngamiland and Ovambdland has greatly enriched 
our knowledge of the vegetation of these oountries; and Paterson, who 
oroBsed Little Bushmanland more than a century ago. But the region, 
even as limited in a pteoeding sentence, is so vast, and much of it so 
difficult of access — indeed, there are large areas into which the white 


* Ro^l Geogisphleal Bodety, January 10, 1910. Map, p. 620. 
t ABsisied by a grant f5pom the Qcferament Grant Oommittee of tho Royal Society. 
V.— May, 1910.] 2 l 
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man has never penetrate^ — that onr knowledge of the flora as a whole 
is still too slight to allow; a general aooonnt of its phjtogeography to 
he given. first section of this paper, in which an outline of the 
more striUng and obvious facts of geographical distribution is attempted, 
is designed to make the account of the journey which follows it more 
intelligible ; it will be considerably modified and, in many particulars 
no doubt, corrected as our knowledge of the vegetation of South-West. 
Africa is enlarged. 

A. OUTLIKBS OF THE PhYTOGEOQRAPHY OF SoUTH-WbST AfRIOA. 

The watershed separating the western drainage from that which 
flows eastwards,— either into the Indian ocean or to the lakes, marshes 
and salt-pans of the central plateau, or, in Namaqualand and Bushman- 
land, into the lower and middle course of the Orange river — is iipwhere 
more than 200 miles from the west ooast. It is broken through by 
the Orange river, rising mainly in Basutoland and the south-eastern 
Transvaal, and by the Kunene, whose waters are derived from the 
Benguella tableland and the eastern slopes of the Sheilas. The general 
features of the country on opposite sides of the divide are, as is well 
known, very different. On the east there is a series of plateaux (2000 
feet and upwards, in elevation) more or less diversified by abrupt bills, 
while, on the west, the descent is steep and greatly broken until it 
merges, near the sea, into a low-lying undulating plain which, in many 
parts, is covered by deep sand and massive sand-dunes. 

Ea»tem Side of the Watershed , — ^Tho eastern plateaux vary a good deal 
in elevation, form of surface, nature of the soil and amount of water- 
supply, and in the composition of their respective floras. The Karoo, 
the most southerly of them, like its neighbour to the north, the 
** Composite ” * region, is well known as regards the general characters 
of its vegetation, though much detailed work yet remains to be done 
upon both. It is an elliptic basin-lik^area with an average elevation 
of about 2500 feet, bounded on the west by the Lange Berg chain and 
separated from the “ Composite ” region by a great range known in 
different parts of its length as the Sneeuwberg, the Nieuwveld and 
its north-western continuation, the Boggeveld. At its western end the 
Karoo is continued as a narrow tongue to the north, following the trend 
of the Boggeveld range, under which it reaches the latitude of 31^ 45' S. 
(Draai Kraal). Its flora is dominated by fleshy-leaved plants belonging 
to various fitmilies ; trees are absent except along the river-beds, where 
Aeada harrida (only occasionally attaining the stature of a tree) and 
Bhu$ mminalis are fairly common. The extensive range which separates 
the Karoo from the more elevated plateau to the north (** Composite 

• H. Bolue, ‘Sketch of the Floral BegUms of South Africa.’ Science in Soutli 

Africa. Cape Town : 1905. 
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region) connects the Drakensberg and the n\onntainB of the Eastern 
Transvaal with Namaqnaland ; it forms an important highway aoross 
the Bub-oontinent along which an interchange of Eastern and Westem 
species occurs: 

The flora of the ** Composite ” region is characterized, as its name 
implies, by the great preponderance of members of the family CompositsB. 

A considerable number of Karoo sucoulents, together with a few grasBes, 
are also present. As in the Karoo, trees are absent except in the river- 
beds. The northern boundary of this region is somewhat indefinite ; in 
its western part, at an elevation of about 3000 feet, it merges gra 
dually into the sandy plains of Little Bushmanland, which fall gently 
to the north to the level of the Orange river, beyond which lies the 
Great Kalahari. In general, the flora of the Western Kalahari is that 
of Bushmanland at corresponding elevations. When the elevation is 
sufficient, as on hills of 5500-6000 feet in the latitude of Keetmanshoop, 
species characteristic of the Nieuwveld range and the ^‘Composite” 
region reappear. The sandy surface of the undulating plains of Bush- 
manland is interrupted, at shorter or longer intervals, by large extruded 
blocks of gneiss with sand-polished surfaces, or by hills strewn with 
angular blocks. Owing to the irregularity of the rainfall, this country 
is without settled inhabitants, except in the neighbourhood of the 
Orange river, but districts which are favoured by rain are usually 
resorted to by farmers with their flocks and herds, from more arid regions 
to the south and west. In ordinary seasons travel in Bushmanland is 
attended by great difficulty, owing to the scarcity of sui face- water and 
of food for the transport animals. 

Dr. Bogers states that the geology of this great tract of country is 
known only in its barest outlines. A great part of the surface is occupied 
by acid igneous rocks which extend across Little Namaqualand and Bush- 
manland. The sand of Bushmanland ** is derived from the minerals com- 
posing the gneissose granite that occupies such wide areas there. Quartz 
and felspar are the chief constRuents, and, by the breaking up of the 
granite under the influence of the groat diurnal change of temperature 
• . . the* minerals are set free to be carried about by wind and rain. 
The sand is pink, owing to the abundance of red felspar, and also of the 
iron oxide derived from the ferrugineous oonstituents of the igneous 
rooks biotite, hornblende, hypersthene and magnetite.” * The sand is 
very deep, and, in some places, — as between Aggennys and Pella, and 
on the Wolitoon above Henkriesfontein — ^is thrown into high dunes. Of 
the natural history of this region oomparatively little is known. On 
the plains there is a considerable development of grasses— mainly 
species of Aristida — with which is usually found, sometimes in abund- 
ance, a leguminous bush or small tree, ParUnsonia africana. Scattered 


* A. W. Rogers, * The Geology of Cape Colony.’ 1905. 

2^2 
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bushes of BMgoxnm Seneeto longiflorus^ and two or three 

speoies of Euphorbia resembling the latter in habit, ooonr with some 
freqnenoy, especially ronnd the bases of the hills. The curious Asclepiad, 
Hoodia Oordoni^ with thick water-storing stems and large saucer-like 
flowers, is a characteristic plant over wide areas. Trees are few, and 
are practically confined to the vicinity of the water-holes, Aeada 
Buelea PieudAenus^ a species of Ficus and a Bhus (Bozynbo$A) 
being the most conspicuous. On the hills the flora is, in the main, 
that of the western mountains of Namaqualand. North of the Orange 
river, the genus Acacia plays a part in the composition of the flora, 
which gradually becomes more important. In the latitude of Windhoek 
(which lies a few miles to the west of the watershed) this genus 
predominates among the bushes, and, to a smaller extent, also among 
the trees, and this holds probably for the whole of the southern part 
of the plateau of Damaraland and Ovamboland.* With the Acacias 
occur various other species of tropical affinity including Oomhretum jprimi- 
genium^ Fieus dammaren9ia;\ etc. The same Acacia flora extends to the 
east towards Lake Ngami, with the omission of certain species (e.g. A, 
al&idat), and with the inclusion of northern forms which are stated 
not to occur further west ; such are palms (Hyphsne), Adansonia digitatn 
(Baobab), and Sterculias. 

A little south of lat. 20°, in Ovamboland, is the southern limit of 
a leguminous tree, Oopaifera Mopane^ which becomes a very important 
constituent of the open forest on the lower slopes of the Sheila range 
in South Angola. These forests (north of the Eunene) also include 
several Acacias, among which the southern speoies, A. aUAda (the “ ana ” 
tree), occurs somewhat rarely. In more open spaces are found Baobabs, 
palms (two species of Hyphsene), Sterculias, figs and other trees. An 
epiphytic orchid (Anadlia tp.) is fairly common, and woody climbers 
of the families Menispermaoem and Asclepiadacees ooonr not in- 
frequently. The undergrowth includes several small Aoanthaoeous 
bushes and, in the summer rainy seai^n, a large number of grasses. 
A forest of the same type clothes the lower slopes of the Sheila range on 
its western face. 

Western Side of the Watershed . — The strip of country lying on 
the west side of the watershed and extending northwards from the 
mouth of the Oliphants river, varies considerably in breadth, its 
narrowest part being probably through the so-*oalled Eaokoveld’* which 
constitutes the seaboard in the northern part of German territory. Tho 
flora of the low-lying littoral desert belt differs in many respects from 
that of the more mountainous zone which separates it from the water- 
shed. In the south, the montane flora includes that remarkable troe 


* Galtan, ‘Narrative of an Explorer, eto.* Minerva Library : 1889. 
t Sohins, ‘ sad- Weet Africa.' Leipiig : 1894. 
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Ahe diohotoma, which ranges from Brak Bivler (lat. 31" 15' S.; in little 
Namaqnaland, into the tropics. At Haigamkhab (lat. 22° S.) and 
farther north in the Khan river-basin,* it is less abundant than in the 
south, and this, together with its comparatively meagre habit, suggests 
that it is here not far from its northern limit. With it there ocmr 
Vogelia africctm^ Jbomis albicans^ VMia eapemia, low-growing species 
of Bauhinia, various Aoanthaceous and Amarantaoeous bushes and 
other peculiar forms. In Angola, Damaraland and Northern Nama- 
qualand, the transition from the montane zone to the littoral desert 
is perhaps indicated by the presence of certain species of Yitis (Vines), 
which, on account of their tuberous stems, fleshy leaves and non- 
climbing habit, have been placed by Engler in a distinct section of 
the genus. Among these specie are V. macropus,]' V. Bainesii, and 
V. Oramerianua,^ the first in South Angola, the two latter in Damara- 
land and Northern Namaqualand, at elevations l>etween 1000 and 2500 
feet. Further south they appear to be replaced by various species of 
Euphorbia — ** Euj>horbia-steppe ” of Sohinz % — occurring between 2500 
and 3000 feet in Namaqualand. In Damaraland and the northern part 
of Great Namaqualand, the Acacia park-forest of the plateau descends 
for some distance on the western side of the watershed. 

The desert littoral is a low-lying plateau, frequently sand-covered near 
the sea. Over large areas in the southern part of Great Namaqualand, 
the sand has been removed by the wind, leaving behind a stony surface, 
from which, in the districts south of Luderitzbucht, diamonds are now 
being obtained. Elsewhere the sand has been heaped up in large dunes 
such as those which occupy nearly the whole of the British territory of 
Walfish bay. In Little Namaqualand these littoral sands bear a fairly 
rich flora, in which many species of Mesembrianthemum, Compositas, 
Amarantacem, AsclepiadaceaB, Euphorbiaceas and bulbous plants arc 
conspicuous, and from which trees are absent. Near the mouth of the 
Orange river the vegetation becomes very sparse and the sand-dunes 
along the banks are said to be exceedingly barren. Just north of the 
river a few Bushmen and Hottentots live on its produce and on the 
fruits of that remarkable Cucurbitaoeous plant, Acanthoaicyoa horrida, 
which is endemic in the South-Western African littoral. But it is 
generally believed that this species does not occur naturally so far south, 
but has been introduced here by the natives.^ Its true southern limit 
is said to be not far from the southern extremity of Walfish bay ; it is 
reported to occur almost as far north as Mossamedes in South Angola. 
Ferhaps the most characteristic species is WdioiUchia mirahilis which 
ranges between lat. 27® and 14° S. With these occur also, at wide 


* Pearson in Hew Bulletin, 1907. 

t Bofaniodl Jfasfos^tw, T. 5479. 
t Sohins, l,e. 
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intervala, Staiice scabra^ Eaphorbiast a few Composites, Leguminosss, 
Fiooideffii species of Tribolus, eto. 

Where the mountain-tops rise above the general level of the water- 
shed and exceed 5000 feet, there coour isolated developments of floras 
which are naturally centred in more southern localities. The presence of 
a Composite ’* region flora between 5500 and 6000 feet at Sohakaldruppe 
in Great Namaqualand has already been mentioned. On the Huilla 
plateau (6000-6500 feet) in South Angola, on the Eamies Berg * (6000 
feet) in Little Namaqualand, and perhaps also on other ranges of high 
elevation (e.g. Omatako, 8700 feet, in Damaraland, Anas Berg south of 
Windhoek and the Karas Berg in Namaqualand) the vegetation is dis- 
tinguished by the presence of Proteace» and of other forms which, with 
them, constitute the dominant features of the flora of the Cape region ; 
the latter effects a junction with the coast region of Namaqualand in 
the* neighbourhood of the mouth of the Oliphant's river.j 

B. — An Account of the Journey, 

The route of the expedition from Cape Town to the coast of Great 
Namaqualand crossed, in turn, the Cape region, the northern arm of the 
Karoo, the ‘‘Composite*’ region, the Namaqualand Moptane region, 
Little Bushmanland, the Orange river bolt, the south-western fringe of 
the Great Kalahari, the main watershed (between Shakals Kuppe and 
Aus) and the littoral desert, reaching the sea at Liideritzbucht. Thus 
far I travelled in company with my colleague, Dr. J. C. Beattie, to whom, 
and to the courtesy of the Director of the Department of Magnetism of 
the Carnegie Institute of Washington, I am indebted for permission to 
use Dr. Beattie’s determinations of latitude and longitude made in con- 
nection with the magnetic survey, in the preparation of the map which 
accompanies this paper. 

In Damaraland and in South Angola, the desert strip was crossed 
in the opposite direction ; in the latter region the journey was con- 
tinued up the western slope of the Sheila range, across the Huilla 
plateau and down to Fort Bosadas on the eastern bank of the Eunene 
river. 

Ceres to Karoo Poort. Nov, 27 to Nov, 30, 1908. Oqpe Begion.-^ 
The waggon journey commenced at Ceres Bead railway station situated 
at the foot of the Lange Berg range in the valley of the Breede river. 
After ascending Mitchell’s pass through this range to the Ceres plateau 
(1100 feet) the Calvinia road winds over an undulating plateau rising 
here and there to 8000 feet. The country suffers from frequent 
droughts, one of which occurred in 1908, and is sparsely populated. 
It is mainly a grazing district supporting a considerable number 

A ‘ Report of the British Assooiation,’ 1905. 

t SOllAl, IjO, 
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of oBtriohes, sheep and goats. IIorse-breediDg is carried on to 
some extent. Wheat and oats are oultivated on a limited scale — 
the latter principally for fodder. The indigenous flora is of the 
same type as that which flourishes in the more mountainous districts 
of the Cape region but appears to be much poorer in species. Pro- 
teaoeie and other typical forma are more especially oharacteiistio of the 
higher ground. Along the roadtideB and elsewhere where the natural 
vegetation has. been trampled or burnt out, a dense scrub of the 
Khenoster Bush (Slyin^ppus Bhinoeerati) has taken possession of the 
land and has rendered it of little value for grazing or for agricultural 
purposes. Succulents become more abundant as the Karoo is approached ; 
there are clear indications that the practice of burning the veldt, 
which appears to be widespread, leads to the disappearance of many 
natural species and their partial replacement by more resistant forms 
or by Karoo succulents, of a lower economic value. From Hottentots’ 
Kloof the track follows a valley which ends in a gap in the hills 
(Karoo Poort*) beyond which it emerges abruptly upon the Karoo at 
about 2000 feet. 

Karoo Poort to Draai Kraalj Nov. 30 to Dec. 6. Karoo. — ^From Karoo 
Poort to Draai Kraal, the road traverses a depression which, at Stompies 
Fontoin, falls as low as 800 feet. Always dry, this arm of the Karoo 
was at this time a monotonous arid waste, over many parts of which the 
drought had been unbroken for so long as four years. The waters — 
surface-drainage collected in natural hollows or shallow pits, or derived 
from weak springs and in this case disagreeably impregnated with 
sulphuretted hydrogen — were 20 miles or more apart; they were 
generally impure and frequently fetid. Near the water-holes, the soil 
is usually rich in soluble salts, and halophytic vegetation is common. 
I’rominent among this is frequently an extensive development of 
Suseda fruticoea from which the few white inhabitants obtain a 
substitute for ink. Away from these localities the flora is of a 
different character. On rocky ground near Karoo Poort there flourish 
many species characteristic of the western part of the Karoo near 
Matjesfontoin. Among these may be mentioned a remarkable Crassu- 
laceous tree. Cotyledon faeckulariB^ and other representatives of the same 
family, a Euphorbia, in habit resembling E. mauritanica^ and various 
Mesembrianthema, including M. cryetallinum. Lichens are common. 
Acacia horrida and Bhue vimnali$f Oahnia fruticom and the grass 
Ehrharta epinoaa occur in sandy patches along the dry river-beds. 
Further north the effects of the severe drought became more obvious, 
stony patches were quite destitute of vegetation, or bore a 

* This pass lies north and west of that described by Buroheli under the same 
uame. Buroheli, W. J., ‘ Trayels in the Interior of Southern Afrioa,^ yol. 1, p. 207. 
London: 1822. ' 

t Vapp in New Phytologitt, vol. 6, 1906, PI. 6, Fig. 1. 
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scattered array of Mesembriantlieina or the oarious Zygophylla- 
oeous Buoculeni, Augea Dead plants of Euphorbia &pp.^ Oodon 

africanum, Sarcocaulon op,, a snooulent supposed to be Hoodia ajirieana, 
Oalenia frutieooa and some oompositeB, were common. Many of the 
barren areas were undoubtedly saline, but in other cases no signs of 
salinity could be detected, and then it seemed that eapenoio and 
species of Mesembrianthemum were the last to yield to the excessive 
drought ; when these succumbed the ground was left untenanted. This 
extremely barren stretch of country is very sparsely populated, and, 
of the few farms seen, perhaps the majority were tern j)orarily abandoned 
by their oocupiers who, with their livestock, had trekked *’ into 
Bushmanland and elsewhere in search of food and water. The stock 
consists almost entirely of sheep and goats with a few ostriches. 
The country is quite uusuited to oxen and our own team suffered 
severely from want of fresh food during the six days occupied in 
crossing it. The donkey is the most successful draught animal. Of 
cultivation there is, of course, very little and this is practically 
confined to the river-beds. Hero are grown under irrigation, wheat, 
rye, mealies (Zea Mayo ), potatoes, pumpkins, figs and dates. In addition 
to the more serious difficulties of travelling due direc^tly or indirectly to 
want of water, dust and flies are an almost intolerable nuisance. 

Draaikraal to Loerieo Fontein, Dec, 6 to Pec. 12. Karoo, “ Compoaite *’ 
and Namaqualand Mouiane Begiono. — A sudden rise of about 1000 feet 
through a pass (locally known as the Blaukrantz) leads from Draai 
Kraal through a spur of the Boggeveld range to the plateau on 
which Galvioia is situated. The flora becomes much richer, especially 
in Composites, while succulents decline in importance ; on rooky ground 
towards the top of the pass, lichens, crustaceous and foliose, are very 
abundant. The species are in many oases the same as those found on 
the Nieuwveld range near Beaufort West. For a considerable distance 
north of Calvinia, at elevations of 2500 feet and upwards, the flora is 
that of the ‘‘ Composite ” region. Below this, in mountainous districts, 
the vegetation is mainly that of the Namaqualand Montane region; 
but where the surface is less broken Karoid species or Bushmanland 
grasses predominate. The existence of one or other of these floras 
seems to depend primarily upon elevation; certain other factors, 
especially perhaps the nature of the soil, are also important. 

Away from the high lidge of the Boggeveld, towards Calvinia, the 
effects of severe drought were again marked, and the vegetation was 
poor. One of the most remarkable plants found in abundance north of 
Calvinia was a minute Heliohiysum (*‘ Everlasting gregarious oyor 
largo areas, whose white indumentum glistened in the sunlight hho 
the distant gleam of snow. In the vicinity ol Calvinia, Mr. Van 
has carried on, for some years, very successful experiments in the cultiva- 
tion of lucerne ; he now has about 60 acres under irrigation along 




BUSHMANliAND. ▲ VIEW PROM A HILL NORTH OP KWEEKPONTEIN, LOOKING BOITTH- 
WE&T. ALOE DJCHOTOMA (lKPT CENTRE) AND COTYLEDON FASClCULAltlS (uiOHr) IN 
FOBEQBOUND. THE ALOE IS 15 TO 20 FEET HIGH. 



I'UBHMANLAND. DABA1NOBI6. EUCLSA PSEUDEBENUS LSD TAMARIX ARTICVLATA NEAR 
the WATER-HOLE IN THE MIDDLE DISTANCE. PACHYPODIUM OCCURS ON THE 
I<OW SCHISTOSE HILL ON THE LEPT. 





BUBHMAKLA^D PACHYPODJVM ItAMKQVANUM KT DABAINOIIIB A COMMIPHORA 
18 SEIfN ON THE RIGHT BEHIND THE PACHl PODIUM 1H1* NATIVI* IB A 
BONDELiZWART 



ORANQE RIVBB AT BAMAN’S DRIFT, liOOKlNO NORTH. THE BRITISH STATION IS SE 
IN TBB VOBBOBOUND ; THE GERMAN ON THE OTHER SIDE OF THE RIVER. ^ 
MM ivAnMnAn vnrTOWfl THE SANDY VALLEY BEEN IN THE 
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Oorlog river. By oareful treatment, as many as six good crops are 
obtained from a single sowing. It is used as fresh food and fodder for 
ostriches, horsM, mules and small stock. It is probable that this crop 
will prove to be of great importance in this district, which suffers so 
severely from the failure of rain&U. Other crops include salt bushes 
and various vegetables and fruits^ Among the latter are peacheb, pears, 
oranges, lemons, grapes and watan-melons. Another introduced ]dant, 
more or less under oultivation, is a Mediterranean Tamarix which 
furnishes fuel and small wood. Oommon weeds include Aad^aa fnUicoBa 
and an Opuntia (prickly pear). 

North of Holle Bivier the toad to LoeriesFentein frequently passes over 
tracts below 2500 feet; here are encountered southern extensions of 
the Namaqualand Montane flora. The first example was seen in cross- 
ing the bed of the Klein Doom Bivier, about 20 miles north-west by 
west from Oalvinia ; a still more marked case was found 6 miles further 
on at Brak Bivier (1600 feet), where, in addition to many species of Karoo 
and “ Composite ’* region affinity, there ooourred Tamarim articulata^ Ahe 
dichoUma^ StaAice sea&ra, Vogolia africam^ ExarntB dUneanSy several species 
of Zygophyllum and a Fious. Most of these and other equally charac- 
teristic species are common throughout the Montane or littoral regions 
of Namaqualand and extend northwards beyond the tropic into Damara- 
land. 

Cattle were met with to the north of Brak Bivier, but south of Loeries 
Foiitein the stook oonsists mainly of sheep, goats and oi^obes; mules 
and donkeys are the oommon draught-animals. The small Dutch hamlet 
of Loeries Fontein is situated on a branch of the Eromme Bivier, 
periodioally a stream, uniting lower down with the Doom which 
reaches the sea by way of the Olipbant’s river. It is an agricultural 
settlement with 100 or 150 white inhabitants, and is surrounded by 
extensive fields of wheat and oats. The drought hero had been far 
less severe than farther south. In the immediate neighbourhood of 
the hamlet, the deep-out ravines are bounded by steep cliffs of a black, 
crumbling, shaly rook in thin horizontal layers. These support a poor 
flora; here and there a trickle of water exudes and mainiaiDB a fairly 
luxuriant growth of Adiantum and other mesoffiLytio plants and even 
a few reeds. 

Loeriei Fontein to O'otiep, Dec. 13 to Dee. 27. Namaqualand Montane 
region and Buehmanland. — From Loeriesfontein the road to Nieuwe 
Fontein descends at first in the bed of the Eromme river and afterwards 
across a series of sandy plains towards a southern spur of the Lange Berg* 
range. After crossing this, it emerges upon an extensive plain with 
a uniformly sandy surface, lying to the south-west of the main extent 


• This range is quite disUnot from the more important one of the same name 
previously mentioned (see p. 486). 
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of the range. This plain slopes gently down to a huge granite rook 
with a flat top, beneath which is a small supply of water at the bottom 
of a shallow exoavation (1600 feet). This rook gives the name Fl^t Klip 
to the locality, in which, at the time of our visit, the only inhabitants 
were a family of Trek-Boers.** The flora of the Lange Borg is very 
rich, its most conspicuous elements being Aloe diehotama and many other 
forms characteristic of the Namaqualand Montane region ; the g^nus 
Commiphora was represented by a species apparently closely related to 
(7. eaaicola of the Welwitsohia desert in Damaraland. Hoodia Oordoni 
was very numerously represented on the sandy plains on both sides of 
the mountain range. Many other succulents and several halophytic 
species were present, but a severe drought had prevailed for some time 
and the vegetation was in poor condition. 

Between 15 and 20 miles beyond Plaat Klip, while the vegetation still 
maintained many Namaqualand features, a marked change, due to an 
increase in the proportion of grasses (chiefly species of Aristida), occurred. 
This indicated the commencement of the Bushmanland flora. Secretary 
birds were here seen for the first time. For some distance beyond this 
point the road became heavy and the waggon wheels sank deep into 
the sand. The guide missed the way, and for three dayij the oxen were 
without water and suffered severely. During the night of Deo. 17, the 
fore part of the lightly laden waggon had to b^ unloaded before it could 
be extricated from the deep sand of a dry river-bed in which it had 
stuck fast. ^ 

From Plaat Klip to within a few miles of Nieuwe Fontein the plains 
were dried u]j and much of the vegetation was represented only by dead 
specimens. A few small geophytes were in fiower, and one minute 
annual — a Heliehrysum^ — was collected. On the hills, the species whirh 
had withstood the drought were all of Namaqualand affinity. Nieuwe 
Fontein (2700 feet), a small Dutch settlement of about half a dozen 
houses, has a small supply of fairly good water, but its very unsanitary 
conditions make it an extremely unpleasant place to stay in. As at tho 
majority of the water-holes of Namaqualand and Bushmanland, the 
water-supply is uncared for and the ground surrounding it for a mil® 
or two on every side is trampled bare of vegetation by the stock 
resorting to it. The latter includes cattle, sheep, horses, donkeys, geebe 
and hens. These travel far in the surrounding country in search of 
food. In the immediate neighbourhood of the settlement the country 
was extremely bare, and the presence of many dead perennials showo 
that this was due, at least in part, to the severity of the drought an 
not entirely to goats. The flora appears to be of a somewhat compl®* 
character; it includes many Composites and other forms whose affiuiti®^ 
are with the Composite ” region, Bushmanland grasses and, in roc y 
places, Vogdia africema and other species of Namaqualand relation 
ships. An Agave is used in the settlement as a hedge plant ; in the veiy 
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unpretentious gardens were seen Pepper trees (Schinus molle\ NicoUana 
glauca, a Hollyliock and a low-growing species of Eiythrina. . 

Bain in these regions oocnrs in the summer and is usually an aooom- 
paniment of thunderstorms, and therefore presumably very local in its 
distribution. This, no doubt, aooounts for the very limited areas of the 
fertile patches in which the vegetation is in good condition. It was a 
common experience, after travelling for hours over a dry stretch in 
which the perennial speciei were mostly dead and from which annuals 
were absent, to enter suddenly a region in which the vegetation was 
in full activity and the surface sprinkled with flowers. A little to 
the north of Alewyn’s Fontein (-2900 feet) the ground was almost 
as barren as the Namib ; no living grasses were seen, and even of so 
resistant a species as Mgamhrianihemum crystallinumy very few plants 
were left alive. A few weeks earlier, it was stated, the whole of 
this district: had been green with young grasses. The contact of the 
Namaqualand, Karoo, Nieuwveld, and Bushmanland floras was well shown 
on December 23 about 20 miles north of Alewyn’s Fontein. On a wide 
plain at about 3200 feet, a shrubby grass (^Ariatida namaquenaiaf)^ a 
common species on sandy ground throughout western Bushmanland, 
was the predominant plant. A mile to the west of the outspan there 
was a sudden fall of about 500 feet, through very broken country, into 
the bed of the periodical river Eansaap. On the rugged slopes, occurred 
a flora which included species found also on the Nieuwveld mountains, 
some succulents, especially Cotyledons and Mesembrianthema, together 
with Aloe dichoioma and other Namaqualand forms. A similar admixture 
was found in the remarkably broken country surrounding the water- 
hole of Eamabies (3000 feet), where no rain had fallen for five months, 
and where consequently but few annuals and other delicate forms were 
obtained. Here, as in many other localities, the fact that dry moun- 
tainous country is commonly rich in species and poor in individuals, 
while on flat ground the converse is usually found, was well illustrated. 

The full development of the characteristic flora of Little Bushman- 
land was first encountered a few miles south of Kietfontein (2300 feet). 
I'hree very typical species were present, two in great abundance, viz. 
the shrubby Aristida already mentioned and a bushy species of Mesem- 
brianthemum (allied to AT. igif/sosum), while the leguminous bush Parkin^ 
aoHia africana^ afterwards so common, was represented by a few struggling 
specimens, this locality being probably very near its southern limit. 
On the hills, the Namaqualand montCne species still prevailed ; around 
their bases was a fairly dense growth of a smooth, thick-stemmed 
^^Phorbia, believed to be an undescribed species, which has been 
experimentally used by a Namaqualand firm for the extraction of 
rubber. A curious habit of growth was observed in many of the 
perennial sand-loving species here and afterwards more abundantly 
throughout Bushmanland and Great Namaqualand. Conspicuous among 
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these were ZygophyUum Hehtensteinianmm^ Aristida tp. and AMpa/ragvs Bp, 
The plant, onoe established, throws out rhizomes in all direotions, and 
eyentually all the living shoots are arranged in a oirole round a 
sandy centre beneath which lie the older dead parts of the plant. 
The general arrangement reminds one of the fairy rings of the mush- 
room; in this oase it may be due partly or entirely to the exhaus- 
tion of certain mineral constituents of the soil in the “atolls.” The 
dead vegetation in the oentre, lightly c8vered by sand, must un- 
doubtedly play an important part in conserving the moisture deposited 
as dew.* Bietfontein, as its name implies, is a reed-girt sories of springs, 
in the broad sandy bed of the Biet river, a tributary of the Doom river. 
Under the energetic and skilful management of a firm whose principal 
members are respectively of Huguenot and Scotch t descent, cultivation 
under irrigation in this river-bed has been attended with conspicuous 
silocess. Here are produced crops of wheat, lucerne, figs, dates, plums, 
peaches, apricots, grapes and pomegranates. The hedges are of quince. 
The loquat {Eriohotrya japonica) is in cultivation, but is not promising 
well at present. Amarantaoem play an important part in the composition 
of the flora to the north of Bietfontein. 

At Bietfontein our transport broke down completely. Twelve of 
the team of twenty oxen were dead or abandoned, and those that 
.remained were in a weakened and emaciated pondition. It was there- 
fore necessary to proceed in a hired cart to O’okiep, and there to make 
fresh arrangements for the next stage of the journey, while our own 
'v^&ggon came in at a slower pace. We crossed a watershed from south- 
east to north-west (Baviaan’s Kloof) soon after leaving Bietfontein, aud 
followed a road through a mountainous country in which the slopes 
bore the Namaqualand Montane flora, while the narrow valleys wrre 
mostly under cultivation. Springbok, the capital of Namaqualaiid 
and the headquarters for the district of the magistrate and the Caiic 
Mounted Police, is a village whose interests are mainly in agri- 
ouliure and stock-farming ; there is also a small oopper-mine worked 
by the Gape Copper Company. The railway projected to connect it 
with O’okiep, about 6 miles to the north, is not yet built. O’okiop 
(3050 feet) is the headquarters of the Gape Copper Company, ^ts 
white inhabitants, who are almost entirely English or of British descent, 
are chiefly engaged directly or indirectly in the extraction of copj’t^^' 
from the surrounding hills ; it is also the oentre of an extensive native 
trade throughout Namaqualand and Bushmanland. The settlement is 
situated about 8 miles west of the watershed, beyond which lies Bush- 
manland; it is connected with the coast at Port Nolloth by a 

* Of, *Tiinio Grasses,’ Haokel, V^rh. Zool-Bot, Gei, Tfifan, 1890. . 

t Mr. Kennedy, an old man, who, with his family, is quite ignorant of English. ^ 
father emigrated from Aberdeen and was probably the Kennedy mentioned by Sir Jnui 
Alexander, f.o., pp. 69 and 85. 
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railway through Steinkop, the northern terminus of the Cape Telegraph 
system. This railway, the property of the Oape Oopper C^ompany, was 
largely used as far as Steinkop for the transport of supplies, to the 
Germans during the reoent war with the Pk>ndelzwaTt8. From Steinkop 
the goods were carried, mainly by or-waggon, over the Orange river at 
Raman’s drift to Warmbad. The oopper ore is carried by rail from 
0*okiep to Fort NoUoth and thenoe shipped, ohiefly in sailing- vessolg, 
to Eolith Wales. 

O'ohiep io Pellc^ Jan. 8 io Ja/n, 8, 1909. Namaqwkiand Montane Begion and 
Bushmardand . — ^For a somewhat rapid journey through Little Bushman- 
land, a light waggon drawn by a team of ten mules was employed. 
These animals travel faster than oxen, and are of great service in dry 
districts. But, if they are to be kept in good condition, the waggon 
must be partly laden with com for their use, and this is consequently 
a more expensive form of transport than the ox-waggon. The summer 
of 1 908-09 brought rain to many parts of western Bushmanland, and 
altliough its distribution showed curious limitations as in districts farther 
south, the vegetation on the whole was fairly vigorous. The scenery, 
picturesque but monotonous, is characterized by extensive stretches of 
sand, bearing a flora poor in species as well as in individuals, and 
interrupted at short or longer intervals by sharply outlined hills 
whose height rarely exceeds 1000 feet, and at the bases of which there 
is usually a great development of Euphorbias. The water-holes are 
usually situated at the foot of a hill, at or near the lowest point 
of a wide sloping plain. They are shallow excavations, from which 
a copious supply is, however, frequently obtained. Such water-holes 
are sometimes many miles distant from one another; certain roads 
can only be used after a rainfall sufficient to fill natural or artificial 
<lopres8ions with surface drainage. There can be no doubt that water 
for irrigation purposes could be obtained in many parts of Bushman- 
land by judicious boring operations. Except during one of the frequent 
sandstorms, the air is remarkably clear, and even during the summer 
when the mid-day heat is intense, the climate is very healthy and 
invigorating. 

The general features of the flora have already been described (see 
l>. 483), ParhinBonia africana is a common constituent of the Aristida 
steppe. Frequently the grasses are dominated or almost replaced by 
n. bush steppe composed mainly of the Bignoniaoeous Bhtgozum trichoto- 
in company with a large-flowered Heimannia which attains a 
height of 2 to 3 feet. Hoodia Oordoni is a characteristic plant over large 
areas ; its fleshy stems are eaten by the natives when other water- 
suppUea are not available. Trees are rarely met with ; they occur only 
in depressions so situated as to receive the underground drainage of 
a large area. Acada Qiraffm (the oamel-thom) was first observed at 
^ggennys and was quite common at Pella. Aggennys is remarkable 
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for the great development of a Euphorbia steppe consisting almost 
exclnsiyely of a single species at present undetermined. The same 
species occurs again in great abundance on sandstone near Zandver- 
haar, in Great Namaqualand. The mountains around Aggennjs bear 
a rich flora of Namaqualand affinity ; a Ficus forms a tree 25 feet high. 
A Commiphora — probably the species already referred to (p. 490)— is 
common on the rough hills at Ougrabies. 

Pella (1600 feet)» some 6 miles south of the Orange river, is at {he 
lowest point of an extensive sandy plain, where it is bounded by an 
abrupt range of hills behind which lies the Orange river. It is the 
seat of a Boman Catholic mission, around which a Hottentot settlement 
has grown up. It has a copious water-supply from a boring 20 feet 
deep. The extensive gardens are well stocked with good fruit trees, 
which, however, are not successful after a few years, when their 
roots have reached calcareous strata, said to occur only a few feet 
beneath the surface. The mission has recently started the cultivation 
of cereals and fruit trees on the south bank of the Orange river. The 
water for irrigation is obtained from the river by steam-pumps burning 
wood fuel. 

Pella to Steinkop^ Jan. 8 to Jan. 16. Buahmanland, Orange Biver^ Nawi- 
qualand Montane Begion. — Around the water-hole at Dabenoris (15('0 
feet) were several trees of the black e^ny (Buclea PeendebenmX 
the camel-thom and a thick scrub of Tamarix articidata. On the top 
of the great mountain mass of Dabenatup, to the north-west of the 
water-hole, is a heliograph station, one of the links in the chain of 
communications between the police camp at liaman's drift and Springbok. 
On the lower hills at its foot, growing in community with Aloe ilicho- 
ioma^ Commiphora and a few other species, was found that very 
remarkable Apocynaceous succulent, Parhypodium namaquanumt dih- 
oovered, perhaps on the same hills, by Lieut. Paterson in 1779.* 

The bed of the Orange river between Pella and Baman’s drift lies in a 
gorge enclosed between steep mountain slopes, rising 1000 to 1500 foot 
above it, which, viewed from a short distance, appear to be quite arid and 
bare of vegetation. A closer examination reveals the presence of a few 
trees of Aloe diehotoma and'olumps of the thick ridged stems of Euphorbia 
viroeaf a species occurring also in similar situations in the ravines of 
the lower Swakop, in Damaraland. A few specimens of a small bushy 
Asclepiad and some struggling shrubs of Bauhinia garipeneia almost 
complete the flora found above the level of the sandy valleys. A zone 
a few yards wide, on either side of the river along Ae water’s edge, is 
covered with a fairly dense bush which includes Salix eapenaia^ Acacia 
horrida, Zizyphua mueronata^ Eudea Paeudebenua^ Tamaria artiouUda and a 
few shrubs, perennial grasses and sedges; otherwise the flora of the river- 


See Pearson in Oardener§* Chroniela, 46 (1900), p. 869, fig. 162. 



OllANtrE mVBB AT llAMAN’b DRIFT, LOOKING SOUTH. THE RIVER (ABOUT 600 YARDS 
WIDJ ) IS CONblDERABLY ABOVE THE NORMAL LEVEL, AND Ib NOW SUBSIDING. 
IHF BRITISH STATION IS SEEN ON THE OTIH'R SIDE, POLICE CAMP ON THE 
RIGHT, CUSTOM HOUSE SHED IN THE MIDDLE, FERRYMAN’S HOUSE ON THE 
LEIT. IHL PRECEDING PICTURE REPRESENTS THE VIEW FROM THE LOW HILL 
10 IHB LLPl OP THE POLICE CAMP. 



IJAMARALAND. a lateral RAVINE OP THE KHAN RIVER A PEW MILES ABOVE ITS 
JUNCTION WITH THE BWAKOF. WELWITSCBIA MIRABJLIS. THE NATIVE IS AN 
OVAMBO. 






DAMAliALAKD. THE KAMIU ” NEAR WKLWITSCH, ABOUT 3 MILES EAST OF THE 
KHAN llIVER. WJCLWITSCHIA MIRAIUUS. 



SOUTH ANCiOLA. THE FBONT OF THE 6HELLA BANGB AS BEEN FItOM KAPANGOMBM, 
LOOKING EAST, SHOWING THE GAP IN WHICH LIES THE FOOTPATH TO HUMPATA 
ON THE UUILLA PLATEAU. TO THE RIGHT ARE BEEN AN ANGLE OF THE KAPAN- 
QOMBE FORT AND TWO TREES OP AN ACACIA, PROBABLY A, ALBIDA. THE LO''^ 
VEGETATION IN THE FOREGROUND CONSISTS VERY LARGELY OF GRASSES. 
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valley is that of a tropioal desert. The vegetation between the river-side 
and the semi-desert plateau in whioh the river-gorges are ott is therefore 
of two types, eaoh represented by belts running parallel with the oourse 
of the stream. * The lower of these, a xorophytic woodland f<jnnation, 
owes its existence to subterranean water derived from the river by 
infiltration ; above this the oonspiouous elements of the fiora are speoies 
oharaoteristio of the Welwitsohia desert in the north. The presence of 
a desert above the fringe of river-side bush seems to be due mainly to 
the peculiar situation of the river-bed. The sides of the deep gorge in 
whioh it lies become intensely h^ted every day and, at night, the 
temperature rarely falls below the point of saturation. Clouds and rain 
are therefore of rare ooourrence, even when the neighbouring plateau 
is visited by thunderstorms. In the after part of the day violent winds 
commonly sweep up the gorge, carrying with them clouds of sand so 
dense that the other side of the river is obscured for hours at a stretch ; 
all the loose and light particles are removed from the slopes, and, not 
only is the power of absorption of atmospheric moisture thus reduced 
to a minimum, but it becomes impossible for a plant to maintain a 
foothold except in a crevice of the solid rock. The conditions therefore 
demand a high degree of xerophytio adaptation, and both the mean and 
the maximum temperatures are higher than on the plateau in the same 
latitude. 

At Baman’s drift, a few feet above the high-water mark, there is 
a camp of the Cape Mounted Police, which is normally maintained at 
the strength of one N.C.O. and four troopers. These patrol the river 
from the drift to the mouth, and for a short distance in the opposite 
direction towards Fella. A custom-house officer and a ferryman complete 
the number of the white population. The German frontier station 
stands opposite. The approach to the drift from eaoh side is overlooked 
for some distance by the summit of a prominent mountain mass on the 
opposite bank. 

The road from the drift to Henkriesfontein passes all the way through 
heavy sand, up a broad river-bed and, at length, down the almost 
precipitous southern face of the Wolftoon. This remarkable formation 
consists of a number of bosses of gneiss at fairly regular intervals 
projecting from the top of a high ridge; the hollows between them 
are partially filled by sand blown up from the plain below. As seen 
from the south they bear an easily fancied resemblance to the toes of 
the hyena (wolf). Henkriesfontein is situated at the lower edge of the 
'^ory extenrive plain whioh supplies the Wolftoon sands, and possesses 
a fine natural water-supply, said to be the best in Bushmanland. 
This native reserve is occupied by a few Bastards owning small 
herds of cattle. There is a large extent of ground capable of irriga- 
tion, whose possibilities are even greater than those which have been 
realised at Pella. The native vegetation shows the characters whioh 
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seem to be constant thronghont western Bnshmanland, viz. a Kalahari 
flora on the plains, Orange river trees near the water-hole and Namaqna- 
land spedes on the hills ; the latter are mnoh less barren than those 
bordering the river. 

O'otiep to Warmbad, Jan, 18 to Jan, 27. Namaqualand Moniane region, 
Buahmanland, Orange river and Kaldkari, — ^The most direct transport 
rente between O'okiep and Baman’s drift lies between those already indi- 
cated — the one passing through Pella and the other through Henkries- 
fontein. It passes through the copper-mining centre Ooncordia, which 
is in communication with the Port Nolloth railway through a junction 
a short distance north of O’okiep. The road is badly provided with 
water, the last supply being passed at Aus, 25 miles from the drift. 
A few miles from the latter place, it runs under the remarkable granite 
dome known as the ** Gesellsohap bank” (presumably named from a 
oQpper mine situated in its vicinity). This great mass has a polished 
surface and is almost without vegetation except in a broad rift, filled 
with loose blocks and rubble, which extends from base to summil. 
A very similar formation is seen at Kweekfontein and elsewhere in 
Bushmanland. Gesellschap Bank stands near the upper edge of the 
broad sandy stretch at the north-western oomer of which, some 10 
miles away, lies Henkriesfontein. On January 22, thd Wolftoon and 
the hills at the back of Henkriesfontein w6re hidden from view by 
a dense cloud of blown sand, which made it easy to account for the 
great waves of sand in which these ranges were previously found to 
be enveloped. 

On January 24, the Orange river was several feet higher than it 
had been ten days earlier. It was now at a low flood level and was 
estimated to be 600 yards wide at Baman’s drift. Much of the bush stood 
some feet deep in water. The current was very rapid and the use of 
the large ** pontoon ” (designed to carry a loaded waggon) was conse- 
quently impossible. At the same time, so many uprooted trees and dead 
animals were being hurried down to the sea that the crossing in small 
boats was attended by some risk. The frontieir-line is the high-water mark 
on the north bank, and therefore the bush on both sides lies in British 
territory. It is of little economic value ; poles of Zizyphue mueronata are 
need in Namaqualand — practically a treeless country — ^for hut-building. 
Where the bush has disappeared — ^apparently in oonsequenoe of its 
exploitation for firewood, — the water’s edge is fringed by a luxuriant 
growth of Nicotiana glauca. The small seeds of this plant are deposited 
in the mud as the water-level sinks, and they quickly germinate. The 
plants grow rapidly until the water rises again, and it appears that, as 
soon as the dried mud in which they are growing becomes once more 
saturated, every plant is killed. The line which separates the living 
from the dead bushes of this species may therefi^re be taken as a rough 
indication of the highest water-level attained since the plants became 
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establiBhed. Various Ouourbitaoesa are under oultiYatiou liere and there 
on the river-banks ; their fruits — in particular water-melons — are pro- 
duced in great profusion and attain a remarkable size. 

The Germah station at Raman’s drift is in telephonic communication 
with Windhoek. Its white population is about equal to that on tha 
opposite side* Several houses erected during the recent war, when 
much transport crossed the river at this point, are now empty and 
abandoned. As the new railway south from Seeheim approaches Kalk- 
fontein and Warmbad the importance of the transport route from 
Steinkop to Warmbad becomes smaller and is no doubt destined to 
vanish ; indeed, it is said that it is only maintained in its present 
low degree by the high railway rates prevailing on the line from 
Luderitzbuoht, 

I'he track from Raman’s drift to Warmbad ascends through the 
heavy sand of a river-bed to an elevation of about 2400 feet, near which 
it remains until Warmbad is left behind. The flora was frequently 
richer in individuals, and perhaps in species, than that to the south of 
the river, but the same forms are predominant — it is the flora of the 
sandy plains of Bushmanland with Aloe dichotoma and other Namaqua- 
land Montane species on the hills. 

In the neighbourhood of Warmbad, an important military dep6t, 
less rain had fallen than in the surrounding country, and the vegetation 
was very dry and withered. This appears to be frequently the case. 
Sir James Alexander in 1836 experienced heavy rain in this region, 
but he records that ** the rain-cloud passed by the unfortunate Bath as 
usual.” * The mean annual fall at Warmbad is about 108 mm.t The 
settlement, formerly known as Nisbet’s Bath, is situated in a slight 
depression (2340 feet)t on the banks of the {)eriodioal stream, the 
Horn, a tributary of the Orange river. It derives its name from the 
hot springs which issue in the rooky bed of the river, and yield a copious 
supply of water (35° 0.), strongly impregnated with sulphuretted 
hydrogen. Fruits (including the date) and various vegetables are 
grown under irrigation in the river-bed below the town. 

Warmbad to Keetmanshoo^^ Jan. 29 to Feb. 11. Kalahari. — Eighteen 
miles north of Warmbad the road ascends slightly to Dabaigabis 
(Dubbeeknabies of Alexander), and here «ome change in the flora was 
encountered. A bush formation — Bhigozwn triehotomum^ Oadaba juneea^ 
Acacia detinem^ shrubby Zygophyllaoee, Parkinaonia africana^ Tamarix 
articulata^ with trees of Acacia horrida and Euclea Paeudebenua — occurs, 
mainly along the dry sandy river-beds. On the flat sandy ground at 
higher levels, Bushmanland grasses and Mesembrianthema prevail and, 
With them, scattered but very numerous trees of the camel-thorn, Acacia 


* J. E. Alexander, • An Expedition of Disoorery, etc.,’ ?oL 1, p. 202. London : 1888. 
t ‘Tawhen-Bueh fttr Sttd-West Afrika, 1909,’ p. 225. 

No. V.— May, 1910 .] 2 u 



498 THE TRAVELS OP A BOTANIST IN SOUTH-WEST AFRIOA. 


GiraffiBB ; on the branohes of this tree are frequently seen the remark- 
able ^^ooloniar* nests of the small finoh, PhileteBrus sootus.* These 
are constmoted almost entirely of looal grasses. Where the soil is 
saline, grasses are replaced by halophytio and karoid speoies, suoh as 
eapensis, Euphorbia spp., Hesembrianthema and fleshy-leaved 
Ohenopodiaoee. Dunes of moving sand are passed at intervals. The 
road to the north, having the Great Karas Berg within sight to the north, 
asoends to about 4000 feet, on an extensive sandy plain falling gently 
to the east. Here the vegetation is markedly karoid ; Aloe diehoUma 
is absent from the numerous broken kopjes, and Acacia Oiraffa is 
almost confined to the river-beds. 

On descending again to 3000 feet (Sabiesis), Aloe diehoUma and 
Euphorbia viroea reappear on the hills and, with them, occurs a small 
Oapparidaceous tree not hitherto met with. The usual Euphorbia scrub 
occupies the lower slojies ; with the latter are found Acanthacese 
{Bkpharie spp.), Asoelepiads, Oadaha juncea and Bauhinia garipensw, 
the latter frequently bears a Loranthus which is very common on 
various constituents of the Orange river bush. In sandy ground around 
the water-hole, there occur most of the Orange river trees and shrubs 

A short distance north-west from Sabiesis the broad sandy valley 
up which the road passed, was scored with water-channels of recent 
origin (February 2), and the vegetation was for some distance remark- 
ably rich. Bushes of Bhigozum trichoUmum ' and Bauhinia garipetuis 
were in fiower and fruit, and the sand and gravel were carpeted with 
Munsonias, Wahlenbergias, Tribulue epp,^ small Aoanthacee, numerous 
petaloid Monocotyledons, grasses and crowds of young seedlings. But 
a mile or two farther on, almost the only living plants were large round 
bushes of the Bushmanland Euphorbia, first seen at Aggennys, closely 
gregarious over a large area. Gataphractee Alexandri, a Bignoniaceous 
shrub which is very common at higher levels in Damaraland,t occurred 
here and was frequently seen farther on towards Keetmanshoop. White 
butterflies, which had apj)eared in myriads here and there since entering 
Bushmanland, were still common. At Sabiesis, Seeheim and elsewhere, 
natural cuttings showed thick beds of sandstone with, here and there, 
beds of black limestone overlying the igneous rooks ; intrusions of 
dolerite were common. Certain changes in the vegetation corresponding 
with these differences of geological structure will probably be shown 
when the collections are worked out. Apart from these, the southern 
floras persist as far north as Keetmanshoop (3800 feet), where they 
have already become incorporated with new forms (including species of 
Acacia) of northern afSnity, 

At Holoog the ox-waggon was abandoned, and the remainder of the 


* Bclater and Stark, * The Birds of South Africa,* rol. 1, p. 152. 
t Pearsou, Kow Bulletin, 1907. 
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journey to the coast was made by rail. Holoog was, in February, 1909, 
near the southern end of the line from Seeheim, wLioh was expected 
to be completed as far as Ealkfontein a few months later. It is of the 
same gauge as the British South African Government railways. Soe- 
heim, a small white settlement which has come into existence with the 
railway, is situated in the valley of the Fish river, an important tribu- 
tary of the Orange river. This periodical stream was in flood in 
February, and some miles* length of the railway, laid practically in 
the bed of the river, was washed away. Excluding irrigation furrows 
and the tiiokles of water originating in various weak springs and end- 
ing in small pits of stagnant water, the Fish river was only the 
second running stream seen since leaving Ceres on November 27, 
1 908. No other was met with in the further journey to Llideritzbucht. 
Eeetmanshoop, the eastern terminus of the line from the coast at 
Llideritzbucht, is the headquarters of the southern military command. 
It is a small straggling town, with a large native location, built on 
a plain dotted with Acacias ; most of the other vegetation near the 
town has been destroyed by stock. To the south-west, about 10 miles 
away (Gobas), is a range of black limestone hills scored &om base to 
summit by numerous vertical bands of intruded dolerite on which the 
vegetation is very poor. 

Keetmanahoop to Luderilzhucht, Feb. 12 to Feb. 24. Kalahari^ Namaquch 
land Montane Region^ and Littoral Desert , — The Aggennys Euphorbia is 
exceedingly abundant on sandstone between Zandverhaar and Buoh- 
holzbrunn (3300 feet), and with it grows in some quantity the common 
Ilushmanland species, Bhigozum irichotomum. On the hills in the same 
locality, Aloe dichotoma is abundant. Over a wide extent of country 
between Buchholzbrunn and Euibis the surface is covered with large 
angular blocks of quartzite. This tract is almost destitute of bush, and 
the vegetation is usually composed of grasses, petaloid monocotyledons 
and small annuals which obtain a roothold in the soil between the 
quartzite blocks. In the deep gorge 1 mile east of the station at Euibis, 
the quartzite can be seen in section capping the gneiss. Stretches 
of sand and limestone occur here and there. In the sand Ophioglomtm 
vulgatum is fairly common, its rhizomes lying a foot or more beneath 
the surface. In the Euibis gorge there is a good water-supply, and 
most of the Orange river trees flourish. In this gorge was formerly 
one of the trading stations of LUderitz, the flbrst merchant to penetrate 
this country from the coast, and after whom the inlet named by the 
Fortuguese Angra Poquena ’* is now called Llideritzbucht. The gorge 
of the Akkam river lies about 5 miles south of Euibis, which it resembles 
in geological structure. Bain had recently fallen and a rich collection 
of plants was obtained there. At Shakals Euppe the line ascends to 
4800 feet, while the hills in the neighbourhood exceed 6600 foot. All 
species of Aoaoia as well as Aloe dichotoma are absent. Bhigozum 

2 M 2 
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iriehotomum^ TriMus Momonia variotis Euphorbias and .other 
Bushmanlaiid speoies ooour on the sandy plains ; but the hilltops bear 
many OompositeB, and the flora is olosdy related to that of the Nieuwveld 
mountains in Gape Oolony. Shakals Kuppe, whose rainfall normally 
ooours in March and April, had reoeiTed rain this year (1909) in January, 
and the vegetation Aerefore in February was in an unusually go^ 
oondition. Large herds of springbok were in the neighbourhood. Wild 
ostriches were seen on the plains to the west of the ridge, between 
Shakals Euppe and Aus. Here, a drought of several months’ duration 
was still unbroken, and the plants were for the most part dried up and 
wide stretches of ground were bare of vegetation. Shakals Kuppe is 
situated a little to the west of the limit of the night mists, which ooour 
chiefly during the winter months ; the summer fogs do not usually form 
so far inland as Aus. 

. Although Aus stands a few feet higher than the railway station at 
Shakals Euppe, the higher ground a little to the west of the latter is 
apparently on the main watershed. West of this line the vegetation 
becomes more karoid in appearance — a fact which is only partly ex> 
plained by the absence of annuals due to the drought. On the barren 
hills around Aus, which previous to February 20, 1909, had been rainless 
for several months, the predominant species appeared to be the bushy 
Mesembrianthemum which occurs in abundance in some parts of 
western Bushmanland, notably south of Bietfdntein. West of Aus, the 
Hne descends rapidly, and passes from sedimentary strata to the under- 
lying granite and gneiss which form the surface rooks thence to the 
coast. 

Below Aus, the hills, and later the sandy valleys and plains, become 
more and more barren until the desert-edge is reached. Acacia Oiraffm 
and even A, horrida are still represented in places where underground 
water would be expected to collect. Ophiogloasum vulgatum was found 
widely spread in the sand, on which, as a result of heavy rains fourteen 
days earlier, many young seedlings gave promise of later luxuriance. 
The sudden api)earanoe of seedlings a few days after rain is a remark- 
able characteristic of these dry regions. There can be no doubt that 
the seeds of annuals must in some oases retain their power of germinating 
through a series of years of drought, and the possession of this character 
is probably a determining factor in the persistence of many short-lived 
species. It is noteworthy that a considerable proportion of these belong 
to the family Leguminosm in which species witii long-lived seeds arc 
numerous.* On the other hand, it should be remembered that outside 
the limits of the desert properi a district which has been rainless for 
some time is usually not far removed from another in which the con- 
ditions have been less severe, and from which living seeds might easi y 


* Of. F. F. Blaokmann, New PhyMagitlt 1909, p. 81. 
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be oonroyed by wind or some other agent. Although the vegetation 
*in this locality was too young to allow of a thorough study of its 
oomposition, it was clear that many oharaoteristic Kalahari species had 
oroB^ the watershed and were established under soil conditions almost 
identical with those that occur on the plateau. 

The eastern edge of the desert is marked by what Schinz has 
described as a Enphorbia-steppe, of which constituents of minor import- 
ance are Aloe diAoUma, Sareoeaulon Hermamia sp., Zygophyllum sp., 
and Acodsia Oiraffm^ the latter represented only by a few dwarfed speci- 
mens. This zone is crossed near the station^ Oorup, about 70 miles 
from the coast and 17 miles west of Aus, at an elevation of 2700 feet. 
The change from the karoid semi-desert in the neighbourhood of Aus 
to the true desert at a lower elevation seems to depend primarily upon 
the configuration of the land. The western edge of the plateau on 
which Aus is placed is high enough to precipitate rain from the sea 
winds. The clouds so formed do not extend westwards so fat as Oorup, 
and the water which reaches this station is mainly in the form of surface 
drainage from the western slopes of the plateau. After a drought 
lasting several months, a violent thunderstorm broke in the vicinity of 
Aus on February 20, 1909. The sandy plain to the west of it was 
covered by a sheet of running water strong enough to make the rail- 
way unsafe, while sheets of rain fell as far as- 11 miles west of Aus. 
Hut at Gorup, 3 miles further down, the sun shone unobsciired all 
day and not a drop of rain fell. 

The geological structure of the desert belt does not differ essentially 
from that of the higher country west of Aus. Gneissic and granite 
domes, peaks and ridges emerge from enormous accumulations of sand 
blown up from the lower-lying plains which are unprotected by 
vegetation. The flora of the desert is closely allied to that occurring 
on the western slopes of the plateau, though much poorer in species. 
These tend to decrease further west, and the poverty of the vege- 
tation is nowhere more strongly marked than on the severely arid 
rocks and sand-dunes behind the town of ^ Liideritzbuoht. Schinz 
has pointed out that the flora of the desert in Great Namaqualand, in 
the latitude of Liideritzbuoht, is poorer than that of Damaraland, north 
of the tropic. He believes that this difference is accounted for by the 
]>resenoe of a more copious supply of underground water in the northern 
area. While it is probable that this conclusion is well founded, there 
^nay also be other factors whoso influence tends to increase the effects 
of the differences in subterranean humidity. According to Stewart,* 
the eastern limit of the belt in which at least 50 per cent, of the rain- 
fall occurs in the winter months crosses the Orange river in longitude 
and probably emerges on the coast near the 25th parallel of 

* 0. M. Stewart, ‘ Boienoe in South Africa,* p. 19. 1905. 
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latitnde, t.e. a little Bouth of the sonthem side of Walfish bay. If this 
is oorreoty snoh rain as the Natnaqnaland desert enjoys falls mainly 
in the winter, while the adjacent western edge of the platean has a 
snmmer rainfall. It is quite oonoeivahle that a smaller number of 
speoies derived from the plateau with a summer rainfall oan become 
adapted to the conditions of a desert with an infinitesimal winter fall 
than to one in which, an in Damaraland, the little rain that does fall 
comes in the summer. There is also to be considered the fact that tho 
Damaraland desert area meets in the north and east respectively the 
highlands of Ovamboland and Damaraland, possessing a richer flora 
than that of the Great Namaqualand plateau ; it is thus able to draw 
its supplies from a wealthier source than is available farther south. In 
this connection it is significant that in the desert belt north of the 
Swakop, speoies of tropical affinity not found behind Liideritzbucht 
(institute an important part of the flora. 

The country between the LUderitzbucht-Aus railway line and tbc 
lower course of the Orange river is a desert of the most severe typo ; 
it is uninhabited save for a few Bushmen and Hottentots, who are 
found chiefly on the northern bank of the river. Dr. C. Bange/ 
Government geologist in Great Namaqualand, has ^penetrated this 
desolate region in certain directions from the east and north. He has 
made the most interesting discovery that Welmtschla mirahilis occurH 
in the southern part of Great Namaqualand, and is represented by 
a number of small plants as far as 31 km. south of Gorup. This 
locality, found quite by accident, is very difficult to locate and, owing 
to the total absence of surface water, still more difficult to reach. This 
observation extends the distribution of Welwitschia about 200 miles 
to the south of its previously recorded southern limit.f Dr. Ban go 
also confirms the statement of Th. Hahn, that the • ** Naras ” (Acanthosinjoft 
horrida) occurs on the sand-dunes near the mouth of the Orange river 
(see p. 486). 

Between Botkuppe (1000 ft.) and Luderitzbuoht, the mountain system 
is very complex; it bears so little vegetation that it produces an 
impression of extreme desolation. On the long wind-swept slopes 
of sand leading up to the mountain bases, plant-life is only representocl 
by a species of Sarcocaulon with a bright yellow cuticle, thousands of 
which, leafless and without flower, present a remarkable appearance. 
Elsewhere, Euphorbia bushes are dotted over the surface. In the sand 
which collects in large dunes in the hollows on the hilltops, the 
vegetation is sometimes richer and includes grasses, Pelarg<mium 
Pituranthoa aphylla, shrubby Asclepiads, and Mesembrianthema. It is 


• I am indebted to Dr. Range for kindly permitting me to make use of tbis 
information. 

, 4 Pearson, Kew Bulletin, 1907, p. 847. 
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a matter of common obserration that the sea mista aro denser and 
more enduring on the hilltops than lower down; consecinently the 
conditions are there less nn&vonrahle both for seed-germination and 
for root-absorption, and also the daily period of strong insolation is 
shorter than on the plains below. 

Moying sand-dunes have oooasioned very serious difficulties in 
railway construction in the lower part of the desert strip. The culti- 
vation of sand-binding plants has been unsuccessful and, to prevent the 
advance of the sand across the railway line, various mechanical devices 
have been resorted to. Walls of stone and corrugated iron have been 
built across the direction of the prevailing winds and the windward 
slopes of many large dunes are carpeted with matting. In spite of all 
these, large bands of natives are oontinually employed in clearing the 
line. The wind, almost of daily occurrence, is very powerful, and it 
carries so much solid matter that it cannot be faced without consider- 
able inconvenience. It carries to the hills enormous masses of the 
smaller granules from the lower slopes and plains, and leaves bare the 
hue worn gravels recently found to be diamondiferous. Diamonds are 
now being collected over a wide area extending south from Liideritz- 
bucht as far as the conveyance of food and water by camels and other 
means of transport is practicable. Ltideritzbucht itself is quite without 
iresh water. Five years ago, when what is now a busy port and a 
crowded township with a feverish stock exchange, was a desolate coast 
settlement with nine European houses, a fortnightly supply of drinking- 
water was brought by boat from Cape Town. Now the supply is 
obtained by the condensation of sea- water. 

SioaJcapmund to Welwitsch, Feh. 27 to Mar, 12. Littoral Desert , — 
Damaraland was only penetrated as far as Welwitsoh, a Welwitschia 
station 35 miles from the coast on the Swakopmund-Windhoek railway. 
The flora was in a much poorer condition than on a previous visit in 
1 i)07.* This is probably to bo traced directly to the excessive rain- 
fall which fell in December, 1906. The following is a summary of 
the meteorological records which were commenced at this station in 
November, 1906 - 


190G. 

November and Deoembor, 8 rainy days. 

Rainfall, 12*5 mm. 

1907. 

January to June, 5 

>» 

9*5 „ 

— 

July to December, 7 

»* 

» 0*93 

1908. 

January to June, 4 

•f 

012 „ 

— 

Jnly to Deoembw, 7 

»» 

,» 2*0 „ 

1909. 

Jaanazy and February, 7 


8*9 y, 


Nightly, throughout the year, sea fogs envelop this locality with 
jrreat regularity, and are not dissipated from the highest hills until the 
sttn is well up. These aro often sufficient to discolour the sand, and to 


* Pearson, loe, oit., p. 844. 
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make it distinotly moist to the touch. But without rain the deposit 
from fog is unable by itself to bring about the germination of the seeds 
of many annuals and the full vegetative and reproductive activity of 
many of the perennial species. It is farther probable that a rain 
sufficiently heavy only occurs at long intervals ; here again the seeds 
of many species must retain their vitality for periods of years under 
most unfavourable climatic conditions. The flora of this district has 
been briefly described in an earlier paper; * a further consideration is 
postponed until the collections of 1907 and of the present year have 
been studied in detail. 

Moasamedes to Humpata. April 21 to May 4. Littoral Desert^ Viti» 
Zone^ Open Bush and Forest^ Savannah . — From Benguella southwards, 
the littoral savannah which commences south of the mouth of the 
Congo is continued as a dry coast-belt in which the vegetation is 
very sparse. The desert itself commences at about lat. 14°-22 S.f Its 
rainfall is greater than that of the coast-belt of Bamaraland, though 
irregular. Exceptional rains had fallen early in the summer of 1908-09, 
and the vegetation in April was unusually luxuriant. The plains behind 
Mossamedes were grass covered and the silvery awns of a tall Aristida, 
the most abundant species, glistened brightly in the sunshine. Many 
annuals belonging to the FicoidesB, Conipositoe, Graminess and othor 
families flourished in the partial shade of the Aristida. The plain 
between Mossamedes and Cape Negro is the classical locality in which 
Welwitschia was discovered by Welwitsch in 1861. About 8 miles 
south of Mossamedes, the plants are met with in abundance and of much 
greater size than those in Damaraland. As in the latter locality, they 
are generally situated in dry water channels, and it may therefore he 
inferred that the seed distribution is effected first by wind and later hy 
water. Most of this year’s seeds were infertile, but very many young 
seedlings of earlier years were found. Compared with the plants scon 
in Damaraland tho infloresoenee stalks are very short and infloresconoeB 
consisting of a single cone are very common. The hollows of the stem 
were here nearly always filled with sand, and, in this, numerous plants of 
the tall Aristida were usually established. The Hemipteron Odontoj^ts 
aexpunetulaliu was even more numerous on and around tho plants than 
in Damaraland; two specimens of this insect were seen in the town 
of Loanda. From the numbers and size of the Welwitschias in this 
locality and the frequency of seed-reproduction — the seedlings were 
certainly of several seasons — it is clear that under existing conditions 
the species is more at home here than farther south in Damaraland and 
Namaqualand.^ Since no other members of the family occur south oi the 


• Pearfion, K(^w Bulletin, 1907. 

t Monteiro, * Angola and the River Congo.’ London : 1875. 
t See Pearson, Nature. 1909, p. 499. 
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Kiinene and tropical species of other families are found far south of the 
tropic in Namaqnaland, it may be inferred that Welwitschia is in its 
origin a tropical species and therefore more closely related to the 
tropical members of the family — ^now represented by the genus Gnetum 
— than to Ephedra. This oonolnsion is confirmed by a comparison of 
what is known of the life-histories of the three genera. 

Mossamedes, the seat of the Governor of the district of that name, has 
about two hundred wUte inhabitants ; the native population is almost 
entirely composed of ** contracted ** labourers, many of whom are sub- 
contracted to various householders as domestic servants. The most 
important export of Mossamedes is dried fish, a common article of food, 
both with the natives and the Portuguese, throughout those parts of 
Angola which are in regular communication with the coast. A small 
quantity of sugar, from the plantations in the bed of the Bero river, 
is also exported. Ivory and horns, with occasional consignments of 
rubber from the interior, have also been shipjieil in some quantity. But 
with the temporary cessation of railway construction and the prevailing 
nnsettlement among the Boers of the Huilla plateau, these exports, as 
well as imports for consumption in the interior, have considerably 
fallen off. 

The climate of Mossamedes is famous up and down the coast for its 
salubrity. Frequently a period of three or four years is rainless and, 
except for the night-fogs, the air is dry and invigorating. In ex- 
ceptionally wet seasons there is stagnant water to the north of the 
town, and, as in this present year, fever is of common occurrence. 
That the town is usually healthy can only be ascribed to the powerful 
influence of the sun’s rays in destroying disease germs ; for its refuse 
is dumped down on the beach a few yards from the principal street, 
and measures to prevent the breeding of mosquitoes are neglected. 
Mossamedes could be made a valuable health resort in a country in 
which localities suitable for this purpose are few. 

A railway from Mossamedes to Lubango, the capital of the Huilla 
province, situated at an elevation of 5460 feet, has been surve^^ed; 
70 miles of it is already constructed (June 1909) and a daily 
service of one train a day each way is established as far as miles. 
The gauge of this line is 60 centimetres — the same as that of the 
German lines which connect the port of Swakopmund with Windhuk 
a.nd with the Otavi copper mines. On leaving Mossamedes the line at 
first runs in a northerly direction, crossing the mouth of the Bio Bero 
half a mile from the town und, some five miles farther on, entering the 
bed of the Bio Qiroual. Between these two river-beds there is a 
station at the north end of the bay, serving as a depdt for coal and 
other heavy cargoes — the facilities for landing being greater here than 
in Mossamedes itself. Near its mouth, the bed of the river Bero is a 
naile or more from bank to bank. Daring exceptionally rainy seasons 
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it oontains a good deal of Bor&oe water in which moeqnitoea breed 
fredy. At enoh times malaria is common in Mossamedes. Both here 
and in the bed of the river Oiranl there are many Faoiendas in which 
sugar oane and other tropical and snb-tropical crops are cultivated. As 
soon as the railway leaves the bed of the latter, it enters, at about 
410 feet, upon a plain which is without surface water as far as the 
position of the present railhead — except in places where rain and dew 
collect, as in the hollow of the remarkable mass of gpranite known as 
‘^Fedra Grande.*** At about 37 miles from Mossamedes there first 
becomes visible, at a distance of some 62 miles, the perpendioular 
front of the Sheila range, whose summit is between 3000 and 4000 
feet above the plain on which it stands. At about 27 miles from the 
sea, and 1100 feet above it, there commences a zone in which the 
predominant plant is Vitis macropss.f Above this zone the vegetation 
changes rapidly; giusses increase in number and soon cover the surface 
thickly ; bushes of Acacias, Bauhinia garipenMB^ Aoanthacee, eto., occur 
with increasing frequency ; before the railhead is reached, shrubH 
and small trees are the most conspicuous elements of the vegetation. 

Trans]>ort from the present railhead to the plateau is difficult and 
slow. The waggon-road is circuitous and exceedingly rough, and its 
passage from the railway terminus to the Boer settlement of Humpata 
(6100 feet) occupies seven days. There is, however, an alternative and 
more direct route, inaccessible to waggons, which may be traversed on 
foot, on horseback, or in a * ** tipoia,** in three days or less. This road 
ascends gradually for 25 or 30 miles, at the end of which wo are 
3300 feet above sea-level and at the foot of the Sheila range. Here the 
path enters a most picturesque pass, which gives access to the Huilla 
plateau. A few miles from the foot of the pass is the fort of Eapaii- 
gombe, erected about 1860, now practically a1>andoned. Near it is the 
store, kept by a half-caste Portuguese, now probably even more deficient 
in goods than when it was visited by the Earl of Mayo in 1882.t It 
is situated in an open forest dominated by the Mutiati ” tree, Oopaifem 
Mopane^ whose fibrous bark provides the native with a most efficient 
substitute for rope and string, and the Baobab (Adansonia digaiata). 
the neighbourhood are a number of Faoiendas largely devoted to tho 
cultivation of cotton. 

From this point there is obtained a fine view of the perpendicular 
edges of the bods of sandstone which form the upper part of the range. 
Along the skyline appears dense vegetation, but the precipitous face 
seen from this distance is bare and grey. The outcropping strata are 


* See Monteiro, Z.e., vol. 8, pp. 221, 222. Montefro here gives a general account 
of the geology of the ooast-belt along this rente. 

tSeep.4S6. 

X Pfooeedings of the Bpyal Geographioal Sooletj, voL 6 (1888), p. 458 
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horisontaly and fironi tbis point of view the Shelia range is extraordi- 
narily like the front of Table mountain as seen from Table bay, but on 
a much larger scale. From September to April tie top of the range is 
very generally enveloped in olond, and thunderstorms are of frequent 
occurrence in its neighbourhood, particularly towards evening. By the 
beginning of May the rains have usually ceased. On entering the 
kloof, the path runs through fairly dense forest, in which giant Baobabs, 
now losing their leaves, are the predominant constituents. Above the 
forest, on either side, is a perpendicular wall of rock, perhaps 2000 feet 
high, on the face of which a few scattered shrubs retain apparently 
precarious footholds. As illuminated by the sotting sun, Ihe rock-face 
is no longer grey, but presents a gorgeous combination of orange, 
yellow, pale green and dull blue shades, indicating a rich growth of 
liohons. The path is rough, but shaded by the walls of vegetation 
which bound it. Here it runs alongside a coffee-plantation with heavily 
laden orange trees; farther on it follows the course of a mountain 
torrent, and is lined by rich masses of maidenhair and other ferns ; 
near the top the grasses increase in number, and there are encountered 
gnarled trees and low bushes of ProteaoesB constituting the most striking 
elements of the flora of the savannah which occupies the main extent 
of the plateau. The magnificent view of the plains to the west which 
is obtained from the top of this pass has excited the admiration of 
every traveller who has ascended it.* 

Humpata (6100 feet) is situated about 12 miles from the summit 
of the pass, in a north-easterly direction. The climate of the plateau 
is, for the white man, one of the finest in Tropical Africa. The 
winter season is dry, with bright sunny days and cold nights in 
which the temperature commonly falls below the freezing-point. A 
sufficient supply of good water is available all the year round and 
mosquitoes and fever are absent. Humpata and Lubango are important 
headquarters of the small Boer community which has been settled on 
the plateau since 1881.^ Lubango is also the seat of administration, 
and the residence of the Governor of the Huilla district which extends 
across the Eunene to the German frontier. The Boers, who at the 
present time are estimated to number about one thousand, have been 
engaged mainly in hunting and cattle-breeding — cattle having been 
largely employed in transport to and from the coast and the interior. 
A little cereal cultivation (principally wheat) has also been carried on, 
but agriculture in general has received little attention. Various 
circumstances have caused some degree of dissatisfaction with Portu- 
guese rule, and this, with the retreat of the game and the decline in 
the demand for ox-waggon transport— which will become more marked 


* Cf. Karl of Mayo, toe. eit 

t Peanon, * The Boer Colony In Angola,* MonUng^Poti, December 25, 1909. 
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aB the railway oonstmotion prooeeda — ^have led many of them to 'deaire 
to return to the home of their fkthera in the TransTaal. The exodns, 
hy eea, has already oommenoed and is likdy to oontinne until a 
considerable proportion of the colonists have become repatriated. This 
will not he without its effect upon the Portuguese administration, for 
the Boers have, directly and indirectly, done a great deal to quell the 
native opposition to the extension of an effective Portuguese occupation 
down to and beyond the Eunene. When their influence is diminished 
or removed entirely, the difficulties of maintaining an effective control 
throughout the district will be greater than they have been in the 
past. 

Eumpata to Fort BosadoM^ May 10 to May 21. Savannah^ Open Forest^ 
Marsh . — As a consequence of a series of military operations which have 
been in progress recently against the Ovambo tribes north of the Grerman 
border, there are at present well-beaten tracks from the plateau down to 
the Eunene, following for the most part the course of the Eakulovar, 
which joins the Eunene a little below the position of Fort Bosadas. This 
route is now well known, and its general features have been described by 
the Earl of Mayo,* Baum f and other writers ; its flora, however, which 
appears to be very rich, has been but little exploited. The whole region 
has a summer rainfall, which is frequently heavy and, on the lower 
ground bordering the Eunene, causes extensive floods. The rains 
normally cease early in April, and in the winter season, which is rain- 
less, the ground becomes dry and hard as iron. In the summer there 
is much fever below 4500 feet, and this of a somewhat virulent type. 
Sleeping sickness is not known so far south. After the rains have 
ceased, the water-supply becomes scarce and all that is available 
between Gkimbos and the Eunene is usually more or less discoloured 
and fetid, and, even after filtering and boiling, cannot always be drunk 
with irajmnity. The open Protoaoeous forest of low trees and bushes 
with an undergrowth mainly of grasses descends as far as Shibia ; below 
this it gives place to an open forest in which the leguminous Oopaifrrn 
Mopane^ the Baobab, and various Acacias in turn predominate. A few 
species of Ficus, mostly tall and handsome trees, are present. Two 
palms become fairly common in the more open country near the Eunene. 
Epiphytes and lianas are rather rare, though the latter perhaps occur 
somewhat more frequently than would be expected from the oj>on 
character of the forest and the length of the dry season. Many of the 
trees are deciduous ; of these the Baobab, which is well known to be 
a light-loving tree, is practically confined to open glades, in which 
it spreads its huge leaf>bearing branches above the level of the siir- 
rounding forest. The undergrowth during the wet season is mainly 
composed of a dense growth of grasses, among which the genus Aristitl^i 


* Of. Earl of Mayo, loe. eit. 

t H. Baum, * Kunene-Zambesi Expedition.’ Berlin : 1908. 
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is ooilspionouB ; these die down as the dry season advances. Next 
in importance to these are small gay-flowered bushes of the family 
AoanthaoesB and numerous small Leguminosee (among which the genera 
Indigofera arid Diohilus are important), mostly prostrate or climbing. 
Within recent years l^ons and other large game have almost disappeared, 
and animal life is no longer conspicuously abundant. Crocodiles are 
abundant in the Eaoulovar and the Kunene ; guinea-fowls, apparently 
of two species, are met with in large flocks, and at sunrise the foicst 
resounds with their cries. Snakes are rarely seen, but scorpions abound 
in the hot sand of the dry river-beds. 

Except in the immediate vicinity of the mission stations, few natives 
are seen along the transport roads, though fields of millet — the most 
important native crop — and recently abandoned clearings show that 
inhabitants are in the neighliourhood or have recently left it. Their 
absence from the vicinity of the road is no doubt due, in some part, 
to the demands made upon them for food and other commodities by an 
imi)overiBhed and disorderly soldiery on their way to the front, and to 
their dislike for compulsory service as labourers or carriers, which is 
still enforced very much as it was in 1854, when it was described in the 
Golungo Alto District by Livingstone. The Gambos natives (west of 
the Eunene) are a simple people, shy, but easy to deal with when they 
are properly treated. Many of them show a distinctly Egyptian oast of 
countenance. They are small of stature, and both men and women 
present the appearances of advanced age while they are yet young 
in years. The dress, both of men and women, consists of a short petti- 
coat depending from a waistband. European clothes are eagerly 
adopted as opportunity arises. Charms or fetishes of various kinds are 
suspended from a leather thong round the neck ; in the case of natives 
under the influence of the missions, an iron cross finds a place among 
them. Usually a necklace of large coloured beads is also worn. Men 
and married women adopt a remarkable style of hairdressing. The hair 
is incorporated in a thick mass having the consistency of fresh putty ; 
this substance is composed of clay, ox-fat, an oil obtained from a seed 
(said to be that of Xinmia americana) and a red vegetable colouring 
matter (“ mumbiri ”). The form of the mass varios.considerably, being 
usually more complex in the case of the women. But whatever its 
form it always projects over the back of the neck, and so undoubtedly 
affords some protection against the rays of the sun. 

The French Catholic Mission of the Order of Le Sclctc Cosur ” has 
established mission stations along the route at Huilla, Shivinguiro, 
Kihita, Gambos, and Shipelongo. An extension to the south-east among 
the trans-Kunene Ovambo tribes is contemplated. Each mission station 
is surrounded by a native settlement. At Huilla, the principal station, 
there is a large industrial establishment attached to the mission, in 
which about eighty natives are employed in various skilled trades— 
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tanning, boot-making, tailoring, oarpantering, maaonty, incm^working 
and printing; waggon-bnilding and repairing; for tke Boeia on the 
plateau, is an important branch of its work. A steam engine — of the 
portable type ordinarily used in agricultural operations— lias been 
brought over the plateau from Mossamedes by native carriers and 
set up on the premises ; it is employed in cutting wood, breaking up 
the bark used in tanning (BerUnia 9.), grinding 00m, and in lathe 
work. There is a large garden well stocked with European vegetables 
and fruit-trees ; a section is devoted to the experimental cultivation of 
exotic, trees and of native plants reputed to be of use for medicinal and 
other purposes. The upper part of a small observatory is devoted to 
meteorological work ; in its lower storey there is a collection forming 
the nuoleus of a museum illustrating the zoology of the district. The 
names of Fathers Antunes and Dekindt are associated with important 
botanical investigations on the Huilla slopes ; these are being continued 
by the present Father Superior. 

Apart from the missionaries and the garrisons of the forts, there 
are few white settlers between Shibia and Humbe. These are engaged 
in oattle-breeding and transport-riding. Between Ediva and Humbe 
an extensive experimental cultivation of cotton was commenced two 
years ago by an Anglo-French company.* It is yet tro early to judge 
of the quantity and quality of the yield, or whether any profits 
will be left after the cost of the long transport to the ooast and the 
heavy export dues are paid ; but it is enoouraging that those imme- 
diately interested are confident of success. If this is achieved, cotton 
cultivation will be capable of great development on both sides of the 
Shelia range. 

Humbe is situated on the low ridge dividing the valley of the 
main stream of the Kunene from that of its tributary, the Kakulovar. 
On crossing the latter from the west, the forest becomes more open, and 
the approach to Humbe lies through a scrub of low Acacia bushes. 
Beyond the village, consisting of a fort, a magistrate’s office, a store and 
a few huts, the country is open. The most striking jdants are a giant 
Euphorbia (20 leet highj, a Ficus, the Baobab, and an acaulesceut 
palm (Hypheene sp.). The bank of the Kunene, opposite Fort Rosadas, 
is about 6 miles east of the Humbe ridge. In the dry season waggons 
traverse the whole distance without difficulty, but before the summer 
floods have subsided a belt of lowlying land on the west side of the 
river, from 1 to 2 miles wide, is submerged and must be crossed in boats. 
At the end of May of this year the water was still too deep for waggons 
and yet too shallow for boats. It was therefore necessary to wado 
through a marsh infested with orooodiles for a distance nearly as 
muoh as a mile in order to reach the river it»lf. Thick beds of 

* Peuwm, Oardamn' OknmUle, lOW, p. 
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reeds ootrer extensive areas of the marsh ; an Assolla, u Marsilia and 
a partioularly fine qieoies of TTtrioularia were found in the more open 
pools, though the season for aquatic plants was almost passed. Isolated 
trees (Fiem eto.) occur on the higher ground aivay from the 
river. 

The current of the Eunene, about 100 yards from bank to bank, was 
very strong ; the crossing was efiected in a small, flat-bottomed iron boat 
whose accommodation is insufficient to cope successfully with the heavy 
transport, military and civil, which reaches the river at this point. 
Oxen are made to swim over, a gun being fired at each crossing to 
scare away the crocodiles. Fort Rosadas, on the opposite bank, has 
a commanding position on a high chalk cliff overhanging the river. Until 
recently it has been the frontier fort ; as such it has witnessed many 
hard-fought engagements between the Portuguese and the warlike 
Ovambo tribes who occupy the country to the south. The vicinity 
of the fort is extremely unhealthy — a condition largely due to the 
utter neglect of the most elementary sanitary precautions. That no 
improvement in these matters had yet been effected was proved by the 
2 )resenoe of the decomposing body of an ox and other organic refuse 
within a short distance of the walls of the fort. The mortality among 
white troops stationed there has been so great that it will in future be 
occupied only by native soldiers. 

The forest flora of Gambos and Humbe recommences a mile or two 
from the left bank of the river. This region, as far as Humbe, has 
been traversed by Sohinz* in the course of his journey northwards 
from Great Namaqualand. He states that Copaifera Mopane has its 
southern limit at about 20° S. lat., and that other important elements 
of the flora extend further to the south-east into Ngamiland; to the 
south and south-west, however, many of these give place to species of 
Acacia, the dominant trees and shrubs throughout the highlands of 
southern Ovamboland and Damaraland. 


The President (before the paper); The lecturer to-night. Dr. Pearson, has 
every right to speak on botanical subjects with authority. He is Professor of Botany 
at the African Colle^ at the Cape, and is in charge of their herbarium. Alter 
taking an excellent degree at 'Cambridge, he went as travelling student to ey on, 
and on his return fiom his journeys, he was appointed Chief Assistant at the 
i^ardens at Kew. He has, I think, made three journeys in those i)arts of Africa 
about which he is going to speak to-night, mainly with a view of searching for t e 
welwitschia, an exceedingly interesting plant. But although he has per aps een 
interested in questions connected with the geographical distribution of ^ 

feel quite sure that before this lecture is over you will agrw with me that ““ 
always kept his .yes open for all other geographiod queations, and t^t we s a 
hear a great deal of interest about these desolate and interesting countries. 

Sir SouKKBXT Fbxkob ; I am bum wo have all Mstonod with the groates 

* Bohins, Ide. ett. 
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^ M mJkn Ahnigit wHi/!m Ha impnmkm tbAi BiubmJ^ k int^ 
wiy typioil of South AfrioA u « whole, h is oertaialy very Intmsdng from a 
botanical point of view on accoont of tiie peculiar v^tation which is found there, 
and which differs, as we have heard, in manj respects from the prevailing types in 
other parts of South Africa. 

It will perhaps interest you to know that, owing to the sandy nature of the soil 
and the desert-like character of the country generally, the Gape Colony GovernmoDt 
some years ago decided to introduce camds for police and transport purposes. Tou 
will hardly be surprised at this, after hearing from Dr. Pearson that the water-pools 
upon which human and animal life is dependent are generally about 60 miles ai>art. 
At several places along the border of Qerman South-West Africa the police-patrols, 
who, we have been told, generally consider a messenger a safer means of conveying 
important intelligence than the heliograph, are mounted on camels ; and the post 
which runs between Zwart-Modder and Bietfontein on the German border is also 
conveyed by means of these animals. 

There are other points of interest which I might dwell upon, but unfortunately, 
not anticipating that I should be called upon to speak this evening, I did not brin;; 
any notes with me. 1 think, therefore, I had better make way for some other 
speaker who is in a better position than 1 am to continue the discussion. 

Dr. 0. Staff : I have followed with much interest Prof. Iharson’s account of 
his journey, which will, no doubt, form a very valuable contribution to the physical 


geography of South-West Africa. 1 am saying this^not only under the impression 
of what we have heard from him, but also from my knowledge of his cdlections, 
which are at Kew, where they will be worked out. It is, of course, quite impossible 
to deal here in detail with the many questions which arise in connection with his 
paper, but 1 should like to make a few general observations. We have gradually 
come to the conclusion that, speaking very broadly, the flora of South Africa, with 
the exclusion of the extreme South-West, but including the Gunene and Zambesi 
basins, and that of East Africa, exhibit sufficient affinities to justify us in treating 
them as one great phytogeographical province, the East and South African Steppe 
Province, as Engler has termed it. What Prof. Pearson has told us agrees well with 
this great generalization. On the other hand, considerable uncertainty exists as to 
the exact character and extent of the subdivisions of this area, and it is in regard to 
these that I ex|)ect most from his collections and observations. To mention only 
one example, 1 would point to his account of the existence of the ** Composih' 
flora — I hojw he will find a less inconvenient term for that flora— on the mountains 
of Great Namaqua Land. Wo should, no doubt, liave been able more or Icsb 
accurately to deduct that and similar facts from his collections by tabulation. But 
how wearisome is not this process, and how bare the result, compared with the 
observations made on the spot by a well-trained fleld-worker like the lecturer, who 
takes the facts in with a glance, and at the same time sees them in their lull 
natural setting? In saying this, 1 do not wish to speak disparagingly of the 
laboratorium and herbarium work at home, work which after all suppliw the fiold* 
worker with the necessary means for correctly analyzing and co-ordiMting ws 
observations. But if Prof. Pearson’s success is to a great extent due to his previous 
training in the laboratorium and herbarium, it sUmds to reason to wish th^ ® 
laboratory and herbarium nun should have bis share of training in the fleld be or 
he Anally settlea down to home work, whioh otherwiae is apt to become narrow a 
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i»7. In aco^o^ Prof. Pennon’s paper, whidi contains ao muoli botanical matter, 
your Sodety may seem to have gone somewhat out of its way. If this should be 
80, WO botanlflts, at any rate, haye reason to hail the occasion as proof of the recog- 
nition on your side of the importance which attaches to plant-geography in its 
relations to the problems of physical geography. 

The Pbebideitt : When you see Dr. PearB 0 ii *8 paper in our Journal^ you will 
find that it contains a vast amount*ot information about the flora of this region, and 
that it certainly is a paper which must be consulted by any one who wishes to 
study the geographical distribution of plants in this part of Africa. I think ho has 
been wise to-night in giving us a general description of the country, whilst merely 
introducing the botanical element to the extent that the non-botanical mind can 
follow. I must confess that the remark which will remain longest in my mind is 
one which Prof. Pearson made to mo before the lecture. I do not pretend to repeat 
it exactly in his words. We were talking of golf, and he said that this country is 
the worst in the world for putting greens and the best country in the woild for 
bunkers. It would be difficult in as few words to give a more accurate description. 
Seriously, Dr. Pearson has given us an extraordinarily vivid picture of this arid 
region, and I am suie you will wish me to thank him most heartily for his most 
interesting lecture. 

Prof. Pearson : I have to thank you very much for your kindness. 1 should 
like to say that the expedition which I have had the honour of saying something 
about to-night was carried out under the auspices of the Percy Sladen Trustees and 
the Government Grant Committee of the Boyal Society. 


EXPLORATIONS IN BOLIVIA.* 

By Major P. H. FAWOBTT, B.A. (retired). 

Pro.m timo to time short aeooants of the explorations and boundary 
work with which I have been associated in South America have been 
contributed to the Journal of this Society, whetting the appetite, 
perhaps, of those interested in such work for more information regard- 
ing this neglected continent. 

In this particular paper I have endeavoured to embody in a very 
limited space three objeots : firstly, a general idea of Bolivia as it is 
to-day, apart from political questions and existing oommeroial conditions 
which can ho found elsewhere ; secondly, an insight into the nature of 
exploration in the uncivilized regions of this little-known continent; 
thirdly, a short personal account assisted by lantern slides of the ex- 
plorations which I have conducted on the borders of Bolivia and Brazil, 
together with the results that have been achieved. 

Bolivia is the Switzerlai^ of South America, cut ofif from the sea, 
and lying roughly between 10° and 23° S. lat. and 67° and 73° W. long. 
It possesses an area of something over 650,000 square miles, or over 
five times that of the United Kingdom. Speaking generally, it can 
be divided into four zones : the Altiplanioie, or high plateau west of the 
uiaiu Cordilleras, 11,000 to 14,000 above sea-level; the Cordilleras, 

* Royal Geographical Sooiety, March 14, 1910. Map, p. 620. 

No* V. — May, 1910.] 2 K 



514 


EXPLOBATIONS IN BOLIVIA. 


or deep mass of anow-oapped Andea^ whoae main peaka haye attraoted 
oonaiderable attention of late years; the snb-tropioal abrupt eaatern 
alopea; and the more or leaa tropical plains which form portion of the 
basin of the interior South American water-system. 

West of the Cordilleras the country is practically bare of yegetation, 
except where oultiyated in the neighbourhood of the great lakes and in 
the yalleys of the Andean riyers. East of the Cordilleras is a region of 
forest and vast oampos or grass plains. With the exception of a few 
unimportant streams which empty themselves into the great lakes of 
Titicaca and Foopoo, all the riyers flow from or through the Cordilleras 
into the basins of the Amazon or Paraguay. 

Boliyia is exceedingly rich in natural resources, and is progressing 
with that remarkable rapidity which seems to haye overtaken the 
southern republics of the continent during the past decade. It is handi- 
capped by its small population of under two millions, of which one half 
is Indian, one quarter mestizo or mixed, one eighth white, and the rest 
nondescript. The census is not very reliable. This population is 
centred upon the Altiplanioie and in the towns and villages of the south 
centre; the remainder is distributed thinly along the banks of the 
principal rivers and upon the scattered fincas of the Cordilleras. As 
behoves the descendants of the Spanish conquerors an^ the old Incan 
empire, the race is strong, virile, and intelligent. 

Indian ethnological details are most complex. West of the 
Cordilleras are the Quichuas and Aymaras, descendants of the Incan 
empire; east an infinity of small tribes distinct in feature, language, 
and customs. Hovering on the confines of civilization are the sayugc^, 
debased and intelligent, dwarfs and well developed, usually cannibals, 
and preserving a revengeful hostility against everybody outside their 
own tribe. Jn the heart of the continent they are beyond the pale ol 
communication, and their origin is shrouded by that veil of conject >rc 
behind which lies all Indian history prior to the last incan dynasty. 
Many explorers and expeditions have entered their forests, yet practically 
nothing is known of their customs. The tale of tragedies and Icbt 
expeditions is a very long one, for they are treacherous and merciless 
to those whom they consider their hereditary foes. 

Communication within the republic is improving yearly by the 
extension of railways. La Paz is in railway communication with 
Antofagasta in Chili and Mollendo in Peru. A railway from Arica 
to La Paz is under construction. Branches are being pushed out to 
Cochabamba and Potosi; and other projects, including a tronwndiuo 
line, are under consideration, and will be carried into effect withn^ a 
few years. La Paz thus becomes the pivot of the Bolivian railway 
system, which ensures it being the centre of all future developmen . 
It is expanding by leaps and bounds. Pine buildings are springing np > 
the city is extending down the valley ; it is deotrioally lighted , 
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thei-e is a good tram seryioe. Broad-minded legislation and lunnioipal 
enterprise will, in the near future, make it the Garden City of the 
Southern Facifio — a Mecca of the Andes for tourists who cuu appreciate 
the grandeur of mountain scenery and the historic romance in which 
these highlands are steeped. It has a dry, invigorating climate, and 
sanitary improvements are proceeding apace. Fairly good roads connect 
all the larger towns. Across the passes of tho Cordilleras are mule- 
tracks following the long hog-backed ridges which extend like the 
tentacles of an octopus into the eastern forests. East of the Cordilleras 
communication is usually by water, as soon as the mountain torrents 
settle down into reasonably safe navigability. Beyond these waterways, 
and excepting amongst the group of rubber properties which patch the 
north-eastern and eastern frontier regions, is virgin forest. There is no 
portion of the country from north to south and east to west which, 
with an assured market, can be reckoned undesirable for the immigrant. 
Much of it is mineralogioally and agriculturally a paradise. 

The climate, except on the extreme frontier, is not unsuitable for 
a white man. Everything grows luxuriantly. On tho great grass 
]ilains which lie inside the belts of rich forest bordering the rivers, there 
is ample scope for cattle-raising. There is practically an unlimited 
field for. the prospector ; and the rifle can be relied upon for food within 
the limits of the Amazonian forest. There are Englishmen and other 
ibreigners dotted about the eastern slopes of the Andes to-day leading 
a profitable Arcadian existence free from anxieties and taxation of any 
l^ind. For the lucrative exercise of skilled craftsmanship there is 
splendid opportunity for the man who does not drink and will learn 
tho language. 

Now, the interior of South America is largely unmapped, or in- 
correctly mapped, and in vast areas still unexplored. All the main 
rivers have been traced for the greater part of their courses, and 
certainly all those easily navigated. But outside of that area on tho 
principal rivers of the interior occupied by rubber exploitation absolutely 
nothing is known of the country a hundred yards from the river- 
banks. When that intrepid explorer, Chandless, ascended the principal 
tributaries of the Amazon in a canoe with only three or four peons, 
in the sixties to be more precise, the wild Indians were not so markedly 
hostile as they are to-day. Indeed, he was usually well received and 
fed. Since that time the savage has been sacrificed to rubber; 
Blaughtered often under circumstances of horrible barbarity; his 
villages burnt and his farms destroyed ; either to secure forced labour 
foi' the rubber estates, or to exterminate him from the field of its 
exploitation. These methods have long ceased to receive official 
encouragement. But to-day a perpetual war of reprisals is being waged 
between civilized and savage ; and this revengeful hostility constitutes 
one of the greatest dangers of South American exploration. It is more 

2 V 2 
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than doubtful if the really wild Indians of South America are amenable 
to civilization as understood by those with whom they oome into con- 
tact. The time will oome when they must have their recognized 
reserves or disappear. 

Begarding the natural resources of Bolivia, one hesitates to court a 
suspicion of exaggeration. I have no personal doubt that it is a commercial 
Eldorado of the future. On the Aliiplanioie there are coal and oopper, 
and much undeveloped tin and silver. The high plateau itself is 
remarkably fertile, and only lacks irrigation. There is no reason why 
the fine wool industry should not be considerably extended and organized. 
The main cordilleras are one hu^ minefield awaiting cheap transport 
for freer development. They have only been picked at here and there. 
Gold, silver, tin, copper, bismuth, and precious stones have been 
extracted from them, with very superficial prospecting. Across the 
mountains are the fertile valleys of the Tungas, Challana, and many 
more, well watered and well wooded — almost every stream giving 
colours to the gold prospector. There is the virgin region of the 
Gaupolioan, almost of a certainty rich in minerals. 

Bordering the valleys to the east are grass plains, which only 
lack easy communication for an extensive cattle industry — also the 
region of coal and petroleum, both in quantity. On the Altiplanicic 
and Pacific coast generally there are constantly increasing demands for 
food, fuel, and building materials, all lying in abundance a few milcb 
over the mountains, and at i)reBent imported. Bubbor in the higher 
lands east of the Andes is not a commercially good enteri>riso, c.\cept 
with abnormal prices, for the trees are comparatively few and give little 
latex. 

The forests which extend from the Andes to the Atlantic abo'md 
in valuable timber, walnut, cedar and hard woods, and the soil is 
prolific. In the basin of the Amazon, from about 80u feet above the sea 
down, rubber is exceedingly rich. In places one man can gather two 
tons a year. Gaouohouc is plentiful up to 1500 feet. The Peruvians 
concern themselves with this product, the extraction of which involves 
the destruction of the trees. 


The duration of the rubber industry in Brazil and Bolivia is 
matter of great interest and diversity of opinion. The areas mobi 
prolific in rubber trees are already exploited, but there are yet vast 
untouched areas where the trees are not so numerous or generous ot 
latex. In certain places reckless gathering has destroyed the trees, 
others, possibly owing to the seed falling from trees which have been 
assiduously tap^ied, the young trees are weak, and either fall a i®** y 
prey to insects or, reaching a growth of some 0 feet, wither away. Ihcie 


is very little planting attempted. .. 

To the south and west of the rubber districts lie the great 
Mojos rich in iron ore. Over these plains still range herds of wi 
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oattle. So savage are they that to traverse the plains on foot is a most 
perilous matter. 

With tha headwaters of the Gnapore and its tributaries terminate 
the Amazonian forests. The schist, granite, and sandstone masses of 
the Rioardo Franco, Pateois, and Agnapeh hills form the watershed of 
the Amazonian and Paraguayan basins. To the south stretch the flat 
plains of the Paraguay, punotnated by short ridges and conical hills of 
limestone and ironstone rich in manganese — a patchwork of scrub, 
forest, swamp, and grass plains. From here south, where the annual 
inundations permit, the country is occupied by small squatters trading 
in the Paraguay, with a commercial centre at Gorumba. Near the old 
city of Matto Grosso the scrub forests, rich in cotton trees, clothe them- 
selves in wonderful beauty in th6 early spring ; a few bright greens 
and olegant palms, and for the rest a riot of flowers, blue, yellow, ])urple, 
and red— gorgeous and prodigious natural bouquets. 

Corumba is a centre of considerable trade. I have heard the 
Paraguay river termed a disappointing waterway. Tet between 
Buenos Aires and Gorumba there is all the year round navigation for 
steamers drawing 7 feet of water, and from December to June consider- 
ably more. Between Gorumba, Guyaba, and St. Luiz de Gaoeres there 
is always navigation for launches drawing 3 feet. Gorumba is being 
linked to the Atlantic by railway, which will do much for this region, 
as also Eastern Bolivia. The section from the Parana to Miranda will 
Ik? completed this year. 

For Bolivia the great difficulty is its scanty population, and its 
inability hitherto to attract immigration. So much so is this the case 
that in the north-eastern regions east of the Cordilleras riches are 
measured by the number of men at the command of an individual. A 
man with fifty peons is a capitalist. The greatest rubber concern in 
the Beni, with three thousand peons, is practically a state. So much 
for the general features of the country. 

There is talk of more attention to South American exploration, and 
as, even in the continent itself, it is extremely difficult to obtain any 
reliable idea of the conditions it is necessary to contend with — chiefly 
perhaps because explorers outside more or less civilized regions do not 
exist — I am going to give a short impression. 

The upper waters of the Andean rivers are mountain torrents which 
cut a roaring and resistless passage through their valleys of slate, 
gneiss, and sandstone. If the long tiring mule journeys to the south 
are to be avoided, it is necessary to descend these torrents on a raft, 
called a “ callapo,” managed by five or six Indians. It is sufficiently 
perilous to please any one. When the rivers become clear of rapids, 
navigation is continued in open boats of an awkward model, known as 
“batelones,” paddled by a dozen to twenty Indians or mestizos. In 
the area of rubber estates there are river launches. 
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The onnentB of these riTen Tarj from 8 to 6 miles an honr, and their 
courses are ohstmoted by snags so numerous as to be a oonstant menace to 
navigation. The result is frequent shipwreck. Now, onoe wrecked there 
are other unpleasant possibilities besides getting wet. In the Amazonian 
rivers there are anacondas, orocodiles, electrio eds, sting rays, and th(> 
perania, a small deep-bodied fish with razor-like teeth and an un- 
appeasable appetite for blood. This last is more numerous in tbo 
river Paraguay, where men who are unfortunate enough to fall into tho 
river may be picked clean before they can be rescued. 

tn the river Paraguay and its tributaries is also to be found tho 
** mungruyu,’* locally known as the fresh-water shark, probably a 
variety of the Brazilian arapaima, and reputed to consider any luckless 
human being as an article of diet. 

The consequence of these presences is a high percentage of mortality, 
notwithstanding that the Indian is a splendid swimmer. Men bathinji; 
not infrequently disappear. When 1 was returning from Riberalta to 
La Paz vid the Beni at the end of 1907, we were wrecked three times— 
onoe on a sandbank where the boat turned turtle, and twice on suags. 
The second time I had an Indian seated upon a hole about the sizo 
of his head for two hours to keep the boat from ^foundering. One 
perforce gets accustomed to such accidents after a time, and trusts th»t 
they will occur in convenient places. It is' said in the lower Beni that 
25 per cent, of the crews of the river boats perish annually of accidents 
and fever. The food question is a serious one. Starvation has been 
the great diflSoulty in South American exploration from the days of 
Pizarro, whenever any considerable force has been employed. 

Bubber baraccas and small estancias exist at intervals on the main 
rivers, where rice and ohaki or dried meat are obtainable; and at a 
centre, for instance, like Biberalta a few preserves can be purchased at a 
price 1000 jwr cent, over those familiar outside. Game is nowhere 
plentiful in South America. There is usually sufficient to feed a small 
party, but never a large one. But it is rarely advisable to separate 
a jiarty in order to hunt for game, owing to the savages and the danger 
of getting bushed. About six years ago a French firm in the Beni sent 
an expedition of twenty-three men into the upper Madre de Dios to 
look for rubber. Of the party only three returned, the remainder died 
of starvation or its effects. 

The jaguar is common enough, particularly in cattle districts. 11<> 
is usually cowardly, but in places is a man-eater. There are two 
varieties, one the size of a big leopard, the other somewhat larger than 
a Bengal tiger. In the cattle districts of Mojos and tho Paraguay, jt m 
a common sport amongst the Oauohos to lasso these beasts. The blac ' 
panther is, however, universally dreaded. He is rare, and I have on > 
seen one skin. The anaconda is ubiquitous, and haunts rivers, 
and lagoons. It moves by night, and has a weird cry. The rattlesna 
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or oaBoabella, and other apeoies of poisonoiiB snakes are about as abundant 
as such reptiles are in India, bnt are rarely met with in the dry season. 

Insects are legion. They are the pest of South American travel. 
Mosquitoes <5f oonrse; roca-roca, a microscopic fly which at times 
makes observation work by night almost impossible ; marigwis, or the 
Portuguese pium, which in the dry season a1 tacks in thousands, every 
one leaving its small blood-blister; gehene/* a miorosoopio night fly 
which penetrates any mosquito net; tavenas, or a species of poisonous 
housefly ; wasps and bees of all sizes. Bees do not suggest any serious 
discomfori Yet in places one is covered from head to foot by them, 
inside one’s clothes and outside, in one’s ears, nose, eyes, hair, and 
mouth if it is opened, pungent odonred and seeking salt perspiration. 
Feeding by day under such ciroumstanoes is out of the question. If I 
could describe the misery born sometimes of these flying and crawling 
pests, it would be thought a traveller’s tale. There is only one remedy — 
custom. There are moths and flies which lay eggs in the head or 
under the skin, ripening painfully to maggots. There are jiggers for 
tlie toes ; ticks in myriads ; guanacos, a small white insect something 
like a tick, only with an infinitely more irritating bite ; microscopic 
licks, known as the ‘^haputama,” or “bichu Colorado,” which burrow 
and die under the skin ; venomous giant spiders, known as ** apazanoas;” 
vampire bats and ants. 

The latter are a perpetual worry in the forest. The worst are the 
small red species which colonize the palos santos,” or sacred trees, and 
whose bite is worse than a wasjnsting. The savages have an unpleasant 
custom of binding captives to these trees, which involves a painful 
death in about two hours. There are the tucandera,or black ants, about 
an inch in length, which live six or seven together in trees. Their bite 
is agonizing. Mr. Fisher, my assistant since 1908, was a victim. In 
Indians or South Americans it usually induces a high fever. One 
<an almost generalize and say that every insect bites or stings 
or annoys in some manner. There is a species of ant with formidable 
mandibles known as the “ sepi,” which attacks by night. I was reduced 
to rags by an experience of this sort in the Verde. 

I do not mean to suggest that this tale of insects is to be found 
everywhere. It is in any case confined for the greater part to the forest 
regions and plains under 1000 feet above sea-level. Moreover, they 
have their seasons and localities of special activity. Mosquitoes are 
ubiquitous, and worse in the rivers than in the forest. They are 
l>artioularly voracious in the wet season. There is a white variety in 
I-^ake Caceres, near Corumba, which are most venomous, and in the 
Acre a mammoth about an inch in length about whose character local 
rumour has been busy. The “ pium ” is at its worst in the Orton and 
Madre de Dios ; ticks and “ guanacos ” in northern Matto Grosso in the 
'Iry season. The “ Palos santos ” ant haunts the margin of rivers, and 
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is most aotive in fhe Abuna, where small areas of forest are to be found 
consisting wholly of these trees impassable alike by man and beast. 
The *‘taoandera” and “sepi** prefer dry oonntiy. Bees favour dry 
ootton-wood forest, such as in northern Matto Orosso, where rotten trees 
and plentifdl flowers suit their ^leonliar needs. “ Tavenas *’ and wasps 
are more active in the Acre. Insect life is, however, a curse to low- 
country exploration. One is scratching or slapjiing every wakin{ 2 ; 
moment. 

In villages and baraccas palliation can be obtained by clearing 
and deanliness; and the “pinm** will not enter a darkened house. 
Scratching is commonly reputed to be the cause of ‘‘ espundia,’* a ver\ 
common ulcerous soi'e most difficult to heal ; and the virus of this sore 
may be carried to the nose, in which case the cartilage sloughs away. 
All the fevers to which the tropics are heir may be met in the forest, 
nnd other grievous disorders more or less obscure, such as beri-beri, 
espundia, and corupoion.*’ Most of these are fortunately confined 
to areas of population, where they are encouraged by bad food and 
oom]dete absence of sanitation. Imagine chaki from which the maggots 
have to l>e shaken, and rice which has to be washed again and again 
before it is fit to eat. Yet in the rubber zone, where communication is 
precarious and there is practically no game, one may be glad to get 
even this. Fortunately, except in the towns of the higher eountiy, 
typhoid and dysentery are unknown. 

The vegetation of the forest itself needs care. The Brazil nut tree, 
prolific in the Amazonas, sheds its heavy nuts inDeoeml>er and January 
from a height of 100 to 150 feet. Broken heads and bones are not 
uncommon. There is, too, a species of tree met with in the poorer 
forest on the higher ground near the sources of rivers, paralleled, I am 
told, in Central America. A colourless liquid drops from its leaves, 
which causes the body to swell, accompanied by great pain. Clothos, 
doubtless, are a protection. I had an Indian peon so affected in the 
Verde, who was familiar with the cause, but we neither identified the 
tree nor experimented. 

The climate itself is not that of Fastem tropics. It is subject to 
remarkable changes. I have known the temperature drop in Biberalta 
from 104® Fahr. to 44° in two hours, and the 44® was bitterly cold. 
During this last year, in August, it fell from 78® overnight to 41® in tlie 
early morning. These falls are known as “ surasus,” or south winds. 
They last usually two to four days, with much rain, and are oommcii 
from May to October. 

Away from civilization transport is a serious problem. So long as 
a party is content to navigate a river or i^roceed by water there is no 
great difficulty. But river exxiloration is no longer bo neooBBary. By 
land the foreet mnst be out tfarougb. In the Verde wo progroBeed throufth 
cane brakes and thorny undergrowth about half a mile a day at times. 
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Mules, which are the best animals for transport, break down on rocky 
ground from sore feet, are most dependent on good supplies of water, 
and not very easy to feed over a long period in the forest. In desert 
country, such for instance as is reported to exist nortli-east of the 
Farecis hills in Malto Grosso, or in country cut up by difficult gorges, 
animal transport must be dispensed iivith. Heavily Ic^ed, thoir backs 
cut up, and are immediately attacked by insects. Any expedition must 
be prepared to carry its equipment and supplies cx} thc» backs of iis 
members. 

Added to these disabilities is the difficulty of securing peons. Labour 
being scarce is very carefully preserved. In Eastern Bolivia it is 
Indian and Mestizo. Both are unreliable, difficult to please, lazy, and 
desert without notice. Usually they are unobtainable at any price. 
Inexperienced white men are more reliable, but of doubtful value. 
They are only too easily lost in the forest, once out of sight of camp or 
river, and if they cannot hunt it is difficult to feed them when supplies 
run short. It is therefore evident that three qualifications are very 
necessary for South Ameri(‘an exploration— a strong constitution, deter- 
mination, and experience. I am not exaggerating when I say that 
scores of expeditions into the unknown regions of South America have 
either l)e6n lost, decimated, or rendered abortive for the lack of one or 
the other of these three qualifications. I only know of three men who 
have succeeded ; one is a Peruvian gentleman and resident in the Acre, 
who lived for two years with the savages of the Putumayo. His diet 
was Indian, which he told me was very good, once over the prejudice ; 
but drawing the line at white man, he was forced to escape. The 
second is General Fando, who, with the loss of four or five, took 
fifteen men across the Gaiipolican from the Heath to Ixiamas. The 
third is Major Bondon, who, with an army of five hundred Brazilian 
soldiers, is constructing a telegraph line from Cuyaba to the falls of 
the Madera, and his losses in officers and men have been tremendous, 
notwithstanding a scientific staff and unlimited resources at his disposal. 
The foreign naturalists who assert that they have lived with the wild 
Indians draw upon their imaginations. I have met some of these people. 

In Bolivia there does not remain much unexplored country, although 
a considerable area requires proper mapping. The northern portion of 
the Caupolican lying to the south-east of the old Peruvian province of 
Carabaya, and including the river Heath, comes within the operations 
of my party this year. In the west of the Caupolican were the old 
missions of Apolobamba, and there are said to bo Incan remains ; but 
the wild Guarayo Indians of the Caupolican have never been tamed or 
brought within the influence of any civilization. The river Heath is 
comidetely unknown from a few miles above its confluence with the 
Madre de Dias. It now forms part of the new frontier with Peru. 

In Brazil and eastern Peru well clear of the Cordilleras there is 
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an immense area of unexplored country. As I have said before, on 
side of the robber industry, and even to a oertain extent within 
nothing is known of the country or its inhabitants 100 yards fro 
the river-banks. There is ample soope for adventurous explorers 
the geog^phy, ethnology, fauna, and flora of these obeoure regiom 
but it is work which permits of no luxury of food or equipmei 
The story of Hernandez Pizarro and his trying ^maroh from Qni 
to the Amazon has to be repeated if any considerable force be take 
It* may reasonably have the same quest, for over since that notal 
pursuit of an elusive Indian civilization, there have been rumo\ 
in the interior of South America of the existence of a strange tril 
The evidence is necessarily weak. Yet I have met half a dozen m 
who swear to a glimpse of white Indians with red hair. Such co 
munication as there has been in oertain parts with the wild Indie 
asserts the existence of such a race with blue eyes. Plenty of peo 
have heard of them in the interior. They even have a name — i 
** Morcegos,’* or bats — the people who travel and hunt by night n 
hide by day. Some of my informants I have known well, and 1 belli 
there may be some foundation for the story. They would appear to 
nomadic. We know little or nothing about the jnterior, and the w 
tribes do not live on the river-banks. Even in easily reached Paragi 
I am told there is a tribe so shy as to be quite outside of oommuni 
tion, and another whose men talk one language and its women anotl 
These things are not generally known, and yet it is safer to travc 
Paraguay than in Eastern Europe. There may be many curious thi 
hidden in the forests of the Amazon basin. There are rumours of 
niius and strange animals — of tracks huge and unrecognized. Fal 
gather, of course, around unexplored jilaces, but we must not 
that the African pigmy and the okapi were for long discredited, 
exploration which commences this year may have interesting results 
Bolivia has suffered, as all countries improperly organized for 
always do suffer in the end, from continual loss of territory. In 1 
occurred the revolution in the Acre, on the face of it the resenln 
of a Brazilian population against the misiule of ill-chosen Boli^ 
officials, and engineered as these events usually are from the ont^ 
Bolivia, tied to long and difficult communications, could do noth 
Such troops as could be transported to the Acre fought splendidly 
the Bolivian soldier is hard to beat. Ultimately there evolved 
Treaty of Petropolis, whereby Bolivia ceded some 70,000 square 1 
metres of the Acre to Brazil in return for £2,000,000 and oei 
territorial concessions giving access to navigable waters in the i 
Paraguay. A new frontier-line was based upon such geograj)! 
details as were known or could be surmised, and this is how, in 1 
I l)ecame connected with the work at the kindly suggestion of my fr 
Dr. Keltie. 
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My experiences commenced in 1906 with a descent of the Beni to 
Biberalta, a journey which ’has been described to the Society by Prof. 
Evans. From .here, with Mr. A. J. Ghivers as assistant, a young 
Bolivian, SeSor Oarlos Don, and eight Indians found for me by General 
Pando, I spent a month and a half ascending the river Orton toPorvenir, 
whence we passed by land to Bahia, or as it is now called Cobija, in 
Iho Acre, a point on the frontier important to Bolivia by reason of its 
direct commnnioation with the ocean. Here we tracked up the Arroyo 
Bahia, and subsequently spent three months asconding the Acre to a 
])oint adjacent to its source in order to discover its relation to parallel 
11 S. 

Parrots, dense forest, and half a mile of coffeo-coloured river cutting 
a sinuous course in red lacustrine deposit is tho tale of months — ^nevor 
iho sign of a hill — weeks of laborious dragging of heavy canoes over 
sharp sandstone rocks — constant vigilance, heavy rains, and not too 
imicli food— a story of mnch small incident and very hard work. 

From the Acre we crossed to tho Ahuna, exploring on route the head- 
waters of the Rapirran and Iquiry in dense forest. From this point 
Mr. Ghivers left for home sick, followed by five of my Indians, rendered 
useless by fever. I had perforce to descend the Ahuna in a small boat 
with Senor Carlos Huh and three Indians, running the gauntlet of 
Biazilian outlaws and tho Pacaguara savages which infest the lower 
nwr. 

The Abima is probably the most unhealthy river in the Amazonas. 
No one can live on its banks for long. Some six years ago an expedi- 
tion of two hundred peons explored the Bio Blanco, a tributary, for 
int)bor. All but seven died. In the baracca of Sta. Rosa where we 
sinu k the river there were three deaths a week. It was in this river 
that wo killed a huge anaconda, whoso dimensions have, I observe, 
aroused scepticism in some quarters. It was coiled around a trunk and 
])a] tly out of the water. Tho Indians were most anxious that we should 
uol shoot, as these reptiles are said to attack small boats if irritated, 
measured approximately 48 feet out of the water, and we estimated 
another 17 feet in— far too colossal a reptile to skin even could we have 
• urriod or preserved such a thing, or tho Indians had been willing to 
‘perate. That it was an uncommon size is probable — that it is excej)- 
tional, I doubt; for the tracks of these reptiles from the swamps whence 
they emerge by night suggest a prodigious size. The Brazilian Boundaiy 
(Commission in Corumba told me of one killed near that town measunng 
«r> feot. 

Two of my Indians died on my return to the Beni; and Senor Dun 
died since. He was an enthusiastic and most plucky companion, 
who might easily have left his mark on the country. I reached Eiheraita 
April, and La Paz in November, after two and a halt months of m 
Irying journey. 
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The resultB of the exploration bring the line of the Biver Aore, west 
of Cobija, into the frontier from that tillage to the conflnenoe of the 
Yaverija, where enters the new frontier with Fern. Between Cobija 
and the Abuna, however, there is needed a modification of the line pro- 
posed. For the treaty of Petropolis agreed provisionally upon a line 
due west from lat. 10"^ 20' in the Abuna to meet the river Bapirran, 
at that time supposed to be an affluent of the Ituxy, the ascent of the 
Bapirran to its source, and a line due west from that point to meet the 
Iquiry, whence it was to ascend that river and pass by the most defined 
watershed to the source of the Arroyo Bahia, descending this stream 
to meet the Acre at Oobija. The Bapirran, however, flows north of 
10'" 20' S., and bends round to enter the Abuna in lat. lO"* 20' 15". The 
Iquiry, moreover, rises and flows considerably to the north of the source 
of the Bapirran, whilst in the forest the accidents of the land-surfaoo 
are for practical purposes unrecogpiizable. The probable modification 
is a lino from the source of the Bapirran to the confluence of the Arroyo 
Bahia, or possibly the course of the Abuna and its affluent the Ina, and 
from the source of the latter a short line to the confluence of the Arroyo 
Bahia. The trouble is to agree upon a modification in rich rubber 
forest carrying customs duties. No watershed is easily recognizable in 
the forest of this region. However, it is a matter for the Congresscb 
of both countries. 

On returning to La Paz, I undertook, at the request of the Govern- 
ment, the delimitation of the eastern frontier, where an international 
commission had from one cause and another been delaying its operations 
for two years. In May, 1908, therefore, I was in Corumba with a 
French engineer, Mons. Yaudry, and Mr. F. G. Fisher as assistants. I 
had a statF, and also a French cook; the oot)k in fact of the Russian 
admiral of North Sea fishing-fleet notoriety. This luxury I may say 
at once was confined to Corumba. The work consisted in a rearrange- 
ment of the frontier in the neighbourhood of Conimba, bringing Bolivia 
into navigable waters; a modification of the frontier in the lakes of 
Caceres, Mandiore, and Gaiba ; and a settlement of a disputed question 
over the river Verde, an affluent of the Quapore in Northern Matto 
Grosso. 

The geodetical work in the neighbourhood of CJonimba was com- 
pleted in two months, a rapidity which was far from pleasing to oui 
Brazilian -colleagues. Beyond a little work in the lakes, there was 
jiraotically nothing more to do, and the river was too high to permit 
of the former being completed until September. I, therefore, urge 
upon the Brazilian Commissioner the opportunity of exploring the Verdo. 
This he declined to do on the justifiable grounds that it required more 
organization. 

Various arguments had been put forward regarding this rivor . 
that the Turvo, whore tlio old boundary mark had l)een located, was 
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in reality the Verde ; that it had been at any rate accepted as the 
Verde ; that it was an old boundary mark of Portuguese dominion ; 
that the river Verde had changed its course, and so fortli. In the 
interests of Bolivia, therefore, I left my competent French colleague 
in charge of the lake work, and with Mr. Fisher, an English settler 
named Urquhart, and six peons, set out for the Verde. It was, perhaps^ 
a heinous precedent in international boundary work, and 1 risked 
trouble in the event of failure. 

This river had given rise to considerable discussion. An international 
commission of 1878, which delimited the eastern frontier, had passed its 
oonfluence with the Guai)ore in lat. 14'" S., and ascending the latter river 
to the old city of Matto Grosso, had from a high point in the Kicardo 
Franco hills descried to the south-west a small stream, which they forth- 
with assumed to be the headwaters of the Verde. They reported the 
Kicardo Franco hills as imi^assable, owing to the terrific gorges which 
i'ut up its sandstone formation. This report also mentions that two 
other Brazilian parties failed to enter these hills for the same reason. 
Later the rubber explorers of the river Paragua further west reported 
the Turvo as being an afOuent of that river. 

Old Matto Grosso city, located on a low site on the right bank of 
the Guaporo in lat. 1 5° S., was the capital of Matto Grosso state, and 
is said to have had a population of 40,000 Portuguese and slaves in the 
eighteenth century, principally engaged in gold-washing in the Parecis 
hills. The decay of this industry, its extreme unhealthiuess, and 
constant trouble wdth the savages, led to its abandonment in favour 
of Ciiyaba. It suffers to this day from the ])revalence of a horrible 
disease known as “ coriipeion,” which is reputed to kill 80 ])er cent, of 
those who merely pass through in the wet season. It has a present 
[>o])ulation of about a hundred negroes, whom the Parecis and Cabecis 
Kiivages, who infest the surrounding countiy, have sworn to exterminate, 
^iliere is, in fact, a constant war of reprisals. The houses, or 2 >roppod 
mud ruins, are barricaded every night, when savages frequently 
l>rowl the streets. It is risky to leave the village alone by day or 
unarmed under any ciroumstanoos. 

The Guapore takes its rise in the hills of tho Parecis, exactly where 
is not known, and flowing south to the latitude of Matto Grosso, sweeps 
round to that city, joined by the Alegre and Barbados rivers a short 
distance above. 

Two leagues west of tho city the hills of Kicardo Franco rise 
«*hriiptly from the forest plains to a height of over 3000 feet, crowned 
formidable prooipioes. Of the interior of these hills nothing was 
known. They were believed to be inhabited by tho Parecis savages. 

Bolivian commission to the Turvo in 1906 abandoned the ascent of 
tte hills as too difficult. In 1904 or 1905 a rubber owner in the Paragua 
attempted to cut into the hills with a large force and failed. 
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Several private rubber exploring expeditions ascended the Verde 
from its. oonflnenoe up to some 20 miles and returned owing to the 
difficulties and trouble with the savages. The latter had destroyed 
the old boundary marks at the oonfluenoe. A Bolivian, one Antonio 
Landivar, operated a rubber estate near the oonfluence for a short time, 
but was forced to abandon it owing to perpetual attacks by the savages. 
It may be realized, therefore, that an exploration needed some considora- 
tion. From Corumba to the old city of Matto Grosso we were warned 
not to venture, and were considered mad. 

For peons I had two Indians from Ghiquitos, an Argentine waiter, 
a Paraguayan silversmith, and a Spanish baker and tailor, the last foui 
of whom had never held a rifle. They were the only men I could 
tempt to face the Quapore. For transport 1 had to chance picking up 
animals on credit, as the political commissioner. General Pando, was 
still in Buenos Aires, and 1 could only raise £200 for a journey iu a 
country where money vanishes like mist under a morning sun. 

We availed ourselves of a passing launch to Desoalvados, a Belgiau 
cattle station, and thence passed some 250 miles overland to Matto Gross^. 
city. Here I exchanged such animals as 1 had been able to pick up foi 
two small boats, descended the Guajiore to the confluence of the Verde 
proved the position of that point, in whose latitude 1 differ from tliai 
determined by the Commission of 1878 by 'some 10", and then commeucec 
the ascent of the Verde. On the second day we were obliged 
abandon the boats owing to the impossibility of dragging them throiigl 
the rapids, sinking them in the river, and burying all the surplui 
stores, together with money and various instruments, against our return 
On the following day we had to again reduce loads of blankets and tli< 
entire food supply, owing to the exhaustion of the peons and the diflicull: 
of getting through dense undergrowth, or climbing over the debria au( 
boulders which obstruct the canyon in which the river flows. 

We were now limited to hammocks, rifles, ammunition, camera, am 
instruments, which were distributed over the entire party. The rivo 
up to this ]K>int had been prolific in fish, and, as I have already said, on 
can usually de|>end u])on the forest to provide for a small jtarty. 1 wil 
B 2 )aro excessive detail of our sufferings. Shortly afterwards the watc 
became strongly imjiregnated with iron, and bitter to the taste; fish gav 
out in the river; and game deserted the locality. For nearly tlirc 
weeks we lived u^ion occasional palm tops ; were eaten up by insects 
were drenched by a succession of violent storms with a southerly wine 
bitterly cold for wet and blanketless people ; were sometimes olimJ^i“ 
all day over boulders, and at other times crawling perhajis half a mi 
a day through dense cane and thorny undergrowth. With the 
damj) our boots came to pieces. Two out of four dogs died, 
emerged at last with fine weather on to open country near the source 
the river, congratulating ourselves that we were through, lu ^ 
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the state of the party , 1 abandoned the idea of returninj; \)y the river. 
Moreover, chronometer watches were useless, and longitude could only 
lie obtained by carrying it by latitude and azimuth observations, and 
triangulation through the hills to Matte Grosso. It looked simple 
enough. Instead of three days, however, we occupied three more 
weeks. Palms were scarce in the open country, but their place was 
taken by occasional finds of a very hard and tasteless nut, known as 
“ fhunta.” The two remaining dogs died. We all, curiously enough, 
grew deaf for want of food. The }ieons pi*ayed to be allowed to die, 
and had to be beaten to make them go on. Day after day we came 
buddenly upon deep gorges, necessitating long dStaurs, The very 
aooidented plateau of the Bicardo Franco is covered by long coarse 
matted grass, beneath which and out of sight the surface is strewn with 
flhar]) boulders, over which we were constantly falling. A tree fell on 
Urquhart’s leg, necessitating a distribution of his load, and Mr. Fisher 
was bitten by a tucandera. A hot vertical sun did not improve matters, 
and insects were awful. At the southern end of the hills I shot a doer. 
It was at very long range for a Winchester carbine, and an alisolute 
duke ; but it saved us, or some of us anyway. It was tlie only live 
thing which we saw in the hills, excepting some partridges, which we 
could nut kill. Of savages we saw none. We frequently crossed their 
Lacks, and every night on the open country saw distant fires. A watch 
was ke[)t every night, or rather supposed to be* kept, for 1 fancy it was 
observed mostly in the breach. If there were any, they left ns alone, 
ah they had previously done in the Acre. We had, however, the 
(‘<)ustaiit anxiety of expecting trouble with them. 

A few days later we got down with difficulty to the forest, where 
ilij'cc black monkeys walked into caiux). They diBa]»x>eared entirely in 
tcii iiiinules, the xieons consuming the skins, fur and all. We also 
struck three nests of honey. The first was strong and made us all 
<b uuk ; and the third was vinegary, and left the peons, who alone had 
Ho prejudices, in convulsions. We reached Matto Grosso after a week 
ol lorest cutting on October 10, and promptly made ourselves sick on 
iJ»>arso sugar, which of all things we had missed most. Wo were of 
^‘ourso extremely thin, which may be better ajq)reciatod in the lantern 
all do, which shows the i)arty after one month of restricted diet. I do 
think that the starvation dj^ us much harm. The danger lay in the 
Juturu to the disease-stricken Matto Grosso in a weak state. Five ot 
the six xieuns died of the results. I mot the survivor this year, a fellow- 
1*1 isouer amongst the revolutionaries in Northern Paraguay, and ho told 
of their fate. On November 18 we reached Corumba, where we were 
'Viiriiiiy welcomed by General Pando and the remainder of the Comniis- 
The result of this exploration has been of great imiiortanoe to 
J^olivia. It effectually disposed of all theories regarding the Verde , 
^^ought back information of high and valuable country; and made 
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oertaiu a joint delimitation of the riyer. In fact this last year tlic 
delimitation was oarried out 

Suoh, however, is the honour of the prophet in his own country 
that our Brazilian friends were inclined to look upon our reports as 
travellers’ exaggeration* They had our maps and reports, and were 
fully piepared regardless of expense. The latter, however, is not much 
use in places where everything depends upon questions of transport. 
One party accompanied me across the Ricardo Franco hills with ladened 
animals, a journey which, thanks only to the 1908 experiences, was 
rendered possible. 

Another descended the Ouapore to follow our route of the previuub 
year and ascend the Verde, carrying everything in shoulder-packs. 
The engineer of this party had the bad luck to fall badly off the rooks 
into the river, and was forced to return sick to Matto Qrosso with his 
instruments, leaving a lightly equipped Vosoe to follow the river. 
The engineer who accompanied me arrived sick at the source after 
eighteen days of certainly trying journey in the hills. In order to 
carry more food, he had depended for instruments upon the river i>arty. 
That the northern party, in spite of its information and preparatioub 
and absence of instruments, occupied nearly eight weeks before its 
return to Matto Grosso in perfect weather and with a well*marksd 
route opened from the source of the Verde across the hiUs, suggests 
that it had a pretty hard time. I have not heard any details, as we 
had left Corumba before its return there. The net result is that the 
work of the Bolivian Commission holds good as the work of the joiut 
commission, and that two years sufficed to complete work for which 
seven had been anticipated. I more than willingly pay a tribute to 
the courtesy, competence, and geniality of my Brazilian colleagiicH. 
A better lot of fellows it would be hard to find. But they were not 
young, and it is not given to every one to successfully withstand the 
trials of pioneering. 

Of our lx>ats and buried eiiectb the engineer of the northern Brazilian 
party encountered only one boat, upside down and high up in the forent 
on the bank of the river below. The other and all our goods had hecu 
washed away. 1 did, however, meet a story down south of iiil7,000 m 
gold buried in the Verde by the Bolivian Commission. Future treasuie- 
seekors may be interested to know that it in reality amounted to 
£37. I apologize that the account is of necessity cursory ; nor dooB it 
embrace the thousand and one adventures which are inevitable in buch 
work. 

r should like to record my appreciation of the companionship ^ 
Mr. F . G. Fisher, who accompanied me in these journeys of the last 
years. In such exploration a congenial oompanion who can take 
share of the work and is imbued with that euthusiasm for results whic 
places loyalty before thoughts of x^ersonal risk is not so easily to ® 
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found. I sboold also like to say that the interior of South Amerioa 
calls aloud for soientifio exploration. 

And when I eey “the interior “ I do not mean potterbg about the 
Andean alopee, where a debased type of savage is sufficiently tame to 
have adopted some of the vices of civilization, or the more or less com- 
fortable navigation of rivers, but thorough exploration of thobo forea* 
regions in the heart of the continent which are still marked unex- 
plored.” The difficulties I have idketohed refer to such parts, and here 
also lies the solution of interesting problems. The old recognized 
transoontinantal highways of trade oan be traversed with certain dis- 
oomfort, and incidents possibly inteiesting but utterly barren of 
imi)ortant result. 

It is my regret that diffioulties with peons and their hopeless 
rowardice has prevented me doing more, snoh, for instance, as returning, 
as I wished to do this paift year, from the souroe of the Verde by the 
Pareois hills due east. 

It is singular that this continent has been so long neglected, unless 
exploration is, as some one has suggested, a matter of fashion. Here, 
however, in these days of luxurious equipment and perfection of organiza- 
tion, the explorer of unmapped comers must return to pioneer methods, 
and be oontent with bis hammock and his rifle and what a kindly 
Providence will send him for food. I hope it will be for Englishmen, 
the race after all most appreciated in South America, to follow their 
traditions and show the way. 

The Pbesioxnt (before the paper) : Major Fawcett, the lecturer for to-night, 
was an officer of the B.A., who, both during his service in the army and since 
his retirement, has done excellent work in surveying. His first expedition was 
to Morocco in the year 1902, and some account of his expeditions appeared in our 
Journal, But his most important exploratory work was his last expedition, which 
he is going to describe to-night, an expedition in which he undertook the delimita- 
tion of the boundary between Olivia and Brazil on behalf of the Bolivian Govern- 
ment. Certain short accounts of this work have appeared from time to time in our 
Journal^ but 1 think to-night’s paper is the first complete history of his exploration 
which has yet been given to us. As a Society, we are proud of Major Fawcett, 
for he went through the course of instruction in surveying at Savile Bow, and 
took our Diploma. We may therefore, I think, look upon him not only as a dis- 
tinguished explorer, but as one of our pupils. 

Colonel PxDBo Suarez : In the first place, allow me to thank Dr. Keltic for 
having recommended Major Fawcett to me in 1906, as he has done a large amount 
of useful work for Bolivia, and he done it in such a manner that it has not only 
been accepted by my Government, but also by the Brazilian Government, which 
a great deal in his fiivour. Major Fawcett has told you a great deal about the 
wild animals and insects he has met with during his explorations in some of the 
more outlandish places he passed through, but I can assure you that the toMms 
are not so bad as you may imagine from what he has said. It is quite true that 
there is a great number of insects and wild animals, but in regard to the savages, 
are greatly reduced in number now. With regard to the question of food 
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BupplieBy I may say that my Government has always provided plenty of provisions 
for the different expeditions, and on the last occasion I doubled the list of provisions 
that Mi^r Fawcett and Mr. Fisher requested me to order for them. The difficulty 
has been in obtaining sufficient animals to transport goods for the very long journey 
they had to undertake, and the proof that they had a sufficient sup[dy of food 
is, that when they returned to Matto Gtosso they presented the Brasilisii Oommis- 
sion with what remained. As Major Fawcett has informed you, undoubtedly 
Bolivia is the land of the future, as it is progressing rapidly with the new railways 
that are now under oonstrootion, with English capital. My Government is so well 
satiated with the work performed by Major Fawcett and Mr. Fisher, that I have 
been instructed to engage two more English officers and six non-commissioned 
officers for the frontier work. I am sorry not to see here to-night the old fiamiliar 
face of the late Colonel Church, who took such an interest in all the Latin 
American countries, and who knew more about Bolivia than any Bolivian, but 
I am pleased to see here some others who have been there ; for example, Sir 
Martin Conway, who has climbed the highest mountain, and who can undoubtedly 
. tell you something about La Pas and other towns in Bolivia. 1 must conclude 
now by thanking Major Fawcett for the interesting paper he has read about my 
country. 

Sir Mabtin Covwat : I am thankful to say I have not been in the parts of 
Bolivia described here to-night. I think it is not difficult for us now to explaiu 
how it comes about that the forest region of the Amazon should be the last portion 
of the world remaining to be explored. You must be careful not to conclude that 
all Bolivia is a land of this description, as it were a portion oY the Tertiary world 
surviving into our own day. These gigantic reptiles, all this strange life, of which 
we have been told, seem to belong to a past geological period. The unknown has 
an immense attraction for every one, and especially for adventurous souls, so that 
perhaps what we have heard, for all its horrors, may act as a kind of challenge 
to some to go forth and discover. Certainly, for the naturalist this region must be 
intensely interesting. I prefer the higher lands. Bolivia possesses the remarkable 
quality that it contains regions of almost every kind. There is, I think, no country 
in the world where you have, within a territory only five times as big as the United 
Kingdom, not only this remarkable rich forest district, low-lying, tropical, and, 
almost within view of it, mountains, 21,000 and 22,000 feet in height, covered with 
great glaciers and perpetual snow; but besides snow-mountains and tropical 
forests Bolivia has regions of utter desert, and out of them strange volcanic, extinct 
volcanic, mountains rise, their fianks displaying all kinds of ooloured rocks, and 
around thrir bases great dried-up lakes, now ropreaented by expanses of white salts 
spread abroad over vast areas. All this part of the country resembles a portion of 
the surface of the moon. In Bolivia you have also fertile regions something lik^* 
the Italian lakes or the West Indies, rich beautiful regions filling the belt between 
the high snows and the forest swamps. This is a region of undulating hills, fertile, 
beautiful in form, a region as fair, as lovely, as any on the face of the Earth. Well, 
you may imagine that in a country like this, so varied in its surface and bo 
enormously rich in its undeveloped resources, a country, moreover. Inhabited by 
a brave people — a people (I refer not, of course, to the forest folk, of whom we 
should like to hear a great deal more, but I refer to the population of the 
regbns) in whose veins flows the blood of the best families of Andalusia and of ^ 
governing caste of the Inoas. They are, moreover, an imaginative race 
intellectually well endowed, for whom a great futute undoubtedly waits. A ^ 
such a country and such a people, it is, I think, quite certain that there wii 
a story hereafter to tell. 
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Mr. W. S. Babolat : Major Fawcett’s lecture referred to the extraordinary 
progress that hu been made in South America during the last decade. There are 
certain things that we all recognize, and that is one of them. South America is 
furnishing to-day a very large proportion of the foodstuffs and raw materials which 
we require in Europe. Argentina exports more cereals than Canada. Three- 
quarters of the world’s coffee and half of the world’s rubber sUU comes from Braril. 
We have heard of the depletion of fbrests. The largest, densest, and most valuable 
forests in the world cover over a million square miles in the Amazon and Alto 
Parana basins. Meanwhile, South America manufactures very little. I know of 
no instance so striking as the town of Buenos Aires, which, apart fVom foodstufl's, 
practically lives on imports. This is also largely the case in Peru, Brazil, and 
Bolivia. Countries in these conditions, supplying food and raw materials, and 
absorbing manufactures, are bound to receive great attention from Euro])ean 
nations. 

On the North American continent settlement began on the Atlantic coast, and 
it spread west to the Pacific, across the inland plains and over the Rookies. In 
South America the nations early planted themselves on both coasts. Thus, while 
in North America the trend of railways and lines of communication has been from 
east to west, in South America the tendency has been from either coast inland. 
That tendency, due to competition among nations occupying the coast-line, has 
been very much hastened of late years. Four lines are to-day converging towards 
the region which Major Fawcett has shown us to-night. In the south railroads 
are stretching up from Argentina. Within twelve months we shall have through 
rail communication between Ascension and Buenos Aires. In the north the most 
important strategical line on the South American continent, the Madeira-Mamore 
railway, will be completed within three years. This line will handle the traffic 
between the upper and lower Amazon basins. From the east comes the SaO Paulo- 
Corumbd line, across Brazil. Already they are building a bridge over the Alto 
Parand river, while the Ck>rumbd section has been completed and will be opened 
next September. And westward. Major Fawcett has told us that a railway con- 
necting the plateaux to the lowlands of Bolivia is almost inevitable. 

Thus we see four lines all converging upon this district, the very heart of South 
America. The methods by which they advance are perhaps not all that geographers 
could wish. The gentlemen who build them might with advantage study more of 
the country before they start construction. When Ck>lonel Church projected the 
building of the Madeira Falls railway, he roughly surveyed the whole of the upper 
basin of the Madeira, as far as its water-parting with the Paraguay river. As a 
consequence his deductions, made forty years ago, still hold good to-day. I would 
ask any one familiar with railway enterprise in South America to say if it is not 
true t^t millions of money have been wasted for want of adequate survey and 
mapping beforehand, of which the total cost would have been very small, and the 
benefits incalculable. I would suggest that the board of every South American 
railway make it a sine qua non that their general managers on the spot should also 
be Fellows of the Boyal Geographical Society. 

When one talks of lines of communication, the problem bound up with it is 
the development of the country. It is no good building a railway if you have 
got nothing to haul on it. In colonizing these hinterlands it is best to tackle 
the open prairie before the forest country, and anybody who settles in pampa land 
ought to take with him as many cattle as he can and a box of matches. By 
burning the long grass and rushes constantly an enormous number of insect pests 
are destroyed, while the cattle-tracks form little paths which help swamp-water to 
drain off. 
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One final point. Moat of the tranaport lines in South America iie altogether 
too modeat They hide their lights under a bodiel. Not only dp thpy descry all 
knowledge of each other’s time-tables ; they do not appear to know that any com- 
peting line even exists. Now, it does not cost yery much to get up n little book 
to tell about yourself to interested people ; it ia not much trouble, if you hayedrawo 
a map, to send it to the Boyal Geo^^cal Society. But South Amerioan rail- 
way, Megraph, and steamship lines never dream of doing either. 1 suggest that 
they co-operate with the public more in this and other matters. If we could go to 
some agency and book an indualTe passage through South America at an inolueive 
prioe^ so as to be sure of returning at a given date, it would be a great step gained. 
Go-operation, puUiciiy, and enterprise are what is wanted, and with these the next 
ten years should see an enonnous advance in South American travel. 

Sir Thomas Holdioh: My experience in South America and in boundary 
delimitation never took me as far as Bolivia, and after hearing Major Fawcett’s 
description of that charming country, I can only say, with Sir Martin Conway, how 
glad I am I was not there. It is on an occasion like this that we miss the voice of 
our great South Amerioan expert, Oolond Ohnrcb, who has passed from us. He 
had always something interesting to say, and something new, but he never told U8 
of such remarkable experiences as those which Major Fawcett has described to- 
night, and 1 was not prepared to hear anything like so much of the extraordinary 
difficulties of dealing with boundary demarcation in Bolivia, after my own 
experiences further south. 1 think that this Society may take to itself very great 
credit for having turned out a surveyor of Major Fawcett’s capability. If we can 
only succeed in putting a few more men like Major Fawcett into the field (as he 
himself proposes), I think that our geographical school may well say that it justifies 
its existence. 

The FBxsmxirT : Geographers have on several occasions expressed surpiise that 
these interior wild regions of South America have not been more thoroughly 
explored. Major Fawcett has expressed that opinion, but 1 think he has given 
better than any one else the reasons why travellers have not more frequently pusiied 
into the interior. The obvious reasons are the discomfort, the difficulties, and the 
dangers of such journeys, for the picture he has 'drawn us has been a picture of 
famine and death, with a background of insect bites. The work he has so well 
described to us has been an admirable bit of work. Major Fawcett will, I am sure, 
never get over his love for exploring, and he is, in fact, about to set forth for South 
America once again. He will go forth with the most hearty good wishes of every 
one in this room, and of the Society which 1 have the honour to represent. 


PROGRESS OF SURVEY IN THE ANOLO-EGYPTIAN SUDAN.* 

By Oaptain HUGH D. PBAB80M, B.B., Direotor of Sudan Surveys. 

When the cam]»aign of 1896-98 was entered upon, we possesaed, thanks 
to explorers from nearly every nation in Europe, a rough general 
knowledge of praotioally the whole of what is now known as the 
Egyptian Sudan. 

* For much of the matter in the early part of this ariiole I am indebted to oUl 
reports written by Colonel Talbot. 
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Sir William Garstin, in his lecture delivered before the Society in 
December, 1908, dealt more particnlarly with Nile exploration and its 
results. In the present article I propose to outline very briefly the 
survey operations earned on during Sir William Garstin’s second period, 
viz. from 1898 to the present day, dealing with the Sudan as a whole, 
without special reference to the river. 

The area of the country which we, in conjunction with Egypt, 
assumed responsibility for after the battle of Omdurman amounts to 
approximately 950,000 square miles. A continuous network of primary 
triangulation covering this vast area must have taken many years to 
complete, and would have cost a sum of money altogether out of 
proportion to the value of the country. 

Surv^, however necessary and economical in the long run, brings 
in no immediate return, and with a revenue estimated at but £E.8000 
in the year 1898, it was hardly to be expected that money would be 
forthcoming for the purpose. The revenue has at the present time 
reached one million sterling, but the calls on the Government purse 
have increased in proportion, and it has been necessary to make the 
most of the very limited resources at our disposal. 

To the north of the Sudan rain is scarce and desert predominates, 
and, except in the immediate neighbourhood of rivers and khors, culti- 
vation is practically non-existent. Minerals are to be found near the 
Egyptian boundary and along the Bed sea. In the Haifa and Dongola 
provinces hardly a square metre of land which can be made cultivable 
is allowed to lie fallow. The close investigation of rivers and khors, 
with a view to adding to the areas which can be made productive, 
is therefore of importance. 

South of Khartum, in a country of moderate rains and good soil, 
are the gum forests, a very valuable source of revenue. In years of 
favourable rainfall, the land is very largely cultivated. The most 
thickly populated part, however, between the Blue and White Niles 
some 50 miles south of Khartum, is precisely that part where the rains 
are most uncertain. It is from this zone that the first real advance in 
the development of the country may be expected, and the prosperity of 
tlio Sudan largely depends on the possibilities of irrigation. 

Eurther south, again, is the country of the Negroid tribes, a country 
of torrential rains, where at present only sufficient land is cultivated 
for the very modest local needs. The southern Sudan is rich in cattle, 
and may prove valuable for rubber and rice plantations, but its import- 
ance is chiefly due to the fact that it is from the upper Nile that 
®8ypt must look for an increased water-supply. 

The considerations, then, that have ^vemed the policy of the Survey 
department have been, in the first place, the necessity of good general 
^aps for administrative purposes, showing clearly the lines of wm- 
JBunication. As no general scheme was possible, except at prohibitive 
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ooBt, it has been left to looal requirements to indicate from time to tiiuo 
the direotions where more detailed survey was desirable. Thus the 
boundaries of mining concessions were the primary cause of triangula- 
tion in the neighbourhood of the Murrat wells; the Abyssinian and 
Eritrean frontiers necessitated a detailed survey of the eastern boundary ; 
cadastral survey and land oonoessions, involving the investigation of 
native rights, have demanded maps of a high degree of accuracy ; and 
irrigation questions have been responsible for the closer exploration 
of the upper Nile and Zeraf rivers. 

^.The several surveys have thus been started independently for the 
definite purpose required, and the work of connecting the various 
triangulations has been left till opportunity occurs. For the rest, the 
survey staff available have been hurried from one part of the Sudan 
to another to enable maps of the degree of accuracy neoessaiy for 
administrative purposes to be produced at the earliest possible date. 

The survey has been regarded from a practical point of view only. 
A high standard of accuracy is uncalled for, no hills have been (‘on- 
toured, and the 5-inoh micrometer theodolite is the largest instrument 
used. 

Oolonel Talbot, the first director of the Sudan purvey Department, 
had, while at Haifa in 1893, fixed that place by telegraphic comparison 
with Cairo, and started a small triangulatioa In the same year he 
accompanied a patrol into the western desert and fixed the jiosition 
of certain wells. The year following a triangulation was commenced 
from Suakin, based on the j)ositioDS shown on the Admiralty Chart. 
In 1896 a triangulation was started from Murrat, and, with the advance 
to Dongola, the Haifa work was carried south to that point. During 
the next two j’^ears, Colonel Talbot continued, whenever the time could 
be spared, to fix positioua along the Nile valley. Merowi was tele- 
graphically fixed, and a small triangnlation commenoed. Toints between 
Merowe and Abu Hamed were determined, another triangulation started 
from Eorti, and in 1898 a number of positions were observed while 
accom|janying a force marching from Morowi viA Jakdul to Metemma. 
It was in this year, also, that the Maroband oxi)edition, which had 
traversed the Congo-Nile watershed and marched through the Ilahr-el- 
Qhazal, arrived at Fashoda, materially adding to the information wc 
{) 08 Be 8 sed of the Southern Sudan. 

In 1899 operations were undertaken by Colonel Talbot to fix 
graphioally the position of Omdurman. The Mahdi's tomb was selected 
OB the best })oint of reference, and a triangnlation was commenced. 
January of the following year, however, Colonel Talbot had to le®^® 
for Eassala for the jmrpose of arranging the Sudan-Britrean boundary 
with the Italians. A base was measured at Kaesala, end a triangul®^^®® 
started, whioh was afterwards carried north by Major Gwynn, 8® 
joined on to the 1894 work. Observations were then carried bn bet wee 
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Suakin and Ehaitam and resulted >in a new longitude being. accepted 
for the former place. 

In 1901 and 1902, Oolond Talbot had to reyiait Murrat and to 
proceed to DeraHeib in connection with mining ooncesBions. The Murrat 
triangulation was continued east and west. 

Several Egyptian officers had now joined the department. They 
were chiefly employed with subtense instruments in sketching the rivorK, 
the Nile, the Bahad, the Binder, the Atbara, and their work, checked 
by latitudes and chronometric longitudes, was extended in directions 
whero less detailed fetching sufficed. Positions were fixed between 
Omdurman and Wad Medani, across the Qezira between Wad Medani 
and Bueim, between Bueim and Obeid, between Wad Medani and 
(iedaref, and up the Blue Nile to Boseires. 

Buring 1902 and 1903 Major Gwynn was almost exclusively em- 
. ployed on boundary work. The triangulation commenced at Suakin 
and connected to the Eassala work was carried a considerable distance 
south till it gave way to latitude and asimuth fixings. Further south 
still from the Sobat to Lake Budolf, Major Austin’s expeditions had 
supplied much information. 

In 1903 it became necessary to fix the imni of intersection of the 
5^ 30’ parallel of latitude with the Bahr el Jebel, the northern boundary 
of the Lado Enclave. A number of places wore fixed during the journey, 
and Captain Lyons and Mr. Craig added information, enabling a fairly 
accurate map of the river to be produced. In the same year Major 
Liddell and Captain H. H. Wilson were at work in the upper Nile 
provinces, and Captmn Lloyd made many useful sketches in the northern 
part of the Eordofan province. 

The Survey Bepartment itself still consisted of two Englishuion 
only, assisted by four Egyptian officers, but by this time much infor- 
mation, usually in the form of time and compass sketches, executed by 
the province officials, was being received in Khartum. It was possible 
to make use of a number of these sketches at once, but others could uoi 
1)e utilized without more fixed positions. Every endeavour was uiado 
by Colonel Talbot and Major Gwynn to provide the positions necessary, 
either by latitude and azimuth, or by latitude and ohronometrio fixings. 
Points were so determined between Kassala and Geili and Khartum, 
between Omdurman and Eorti, Korti and the Bayuda wells, Morowo 
and El Darner, etc. 

In 1904 Major Liddell explored a telegraph route south of Taufikia 
to the Twi country, and observed latitudes and chrenometrio longitudes 
at Meshra, Wau, Tonj, Bumbek, and other stations in the Bahr el 
Ghasal. Mr. Bupuis with Captain Wilson fixed many positions on the 
Ehor Filus and on to Bor, and a number of letitiiles were observed by 
Captain Lloyd during his expedition to Bikitas. 

The need of cadastral surveys over the cultivated areas now begau 
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to be felt. A oommenoement was made in the Dongola pro^noe by 
sarveyors lent to the governor. The maps produced were all that was 
immediately necessary to arrive at the areas of properties, but they 
rested on no framework, and could not be joined together so as to give 
a general map on a smaller scale. The method adopted was simply a 
plane-table survey of collections of sagias (plots of land irrigated by 
water-wheels), eaeonted means of telescopic alidade and 20-metre 
chain. The scale was 1 : 2500. 

At the end of 1004 Major G-wynn resigned his appointment, and 
early in the next year Colonel Talbot also left the country. During 
the time he had held the poet of Director of Surveys fifty-five sheets 
of the Sudan on the 1 : 250,000 scale had been published, provisional 
sheets had been got out of the Eordofan province on the 1 : 500,000 
scale, and four sheets had practically been completed on the million 
scale. 

During 1905 cadastral survey almost exclusively occupied the time 
of the officers of the department. Work was started in the Berber and 
Khartum province, and a scheme prepared for dividing up the Gezira 
between the Blue and White Niles into minute” squares. At the 
same time classes were arranged for training Gordon College and other 
Sudan schoolboys in plane-table work. This class of survey, applied 
merely to the fixing, by intersection or tape, of the boundary pillars 
of properties, has been very readily picked up by the boys. Instances 
have occurred, too, where the native labourer, employed carrying the 
plane-table to a new station, has been found to have correctly oriented 
and clamped the table ready for the surveyor, and more than one of 
these labourers are now among the regular plane-tabler staff of the 
Department. The work has reached a high standard of accuracy, and 
an error of as much as 2 metres in the position of a boundary pillar is 
very rarely found, while the draftsmanship displayed has been altogether 
surprising. Parties have been organized into sections of four plane- 
tablers, each under an Egyptian overseer, while two, three, or more of 
such sections are under the supervision! of an English inspector. The 
%yptian overseers are now gradually being replaced by the older 
and more experienced of the Sudan schoolboy plane-tablers. 

The areas of properties are also taken out by native schoolboys, 
trained to use the planimeters and sliding scale, the computing office 
being under an English draftsman recruited from the Ordnance Survey 
I^epartment in England. 

Time did not permit of a triangulation being run down the banks 
of the Nile before the detail party were set to work. A series of dosed 
traverses was accordingly substituted, and the traverse stations, iron 
pipes fixed in the ground, co-ordinated and plotted on to plane-table 
sheets, and the detailed mapping made in kilometre squares. 

Haifa, Dongola, Berber, and Khartum provinces have now been 
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surveyed in t^is amnner, covering approximetely an area of 585,000 
the plots ranging in size from about 2 to 20 acres. In the 
Gezira, where survey is still going on, an area of 680,000 aores has 
already been mapped. 

The expenditure on the Geiira work has been ijE.29,600, which 
works out to a rate of 65 milliems per aore (about la. Id.)* These 
figures, which inblude the laying out of “ minute ” scjuares oovenug an 
area of 4000 square miles, together with the cost of the permanent iron 
beacons erected, do not, however, represent the true oost of the survey. 

DiffioultieB of settlement have very seriously affected progress; the 
trouble in the Gezira, which occurred in the middle of the wwking 
season of 1907, certainly coat us six months* work, and the delay inevit- 
able in atarting new work, oooasioned by problems of demwation and 
registration, etc., have all combined to enhance the expenditure. It is 
probable at the present time, with the work in full swing, the cost would 
work out to about half the amount given above. 

During 1906 Colonel Talbot’s triangulation, which in 1897 had 
reached Dongola, was further continued to Merowi, ending at J. Bsrkal 
The traveiee run between the triangulation stations so fixed enabled 
the plane-table sheets to be fitted together and utQized for smaller- 
scale maps. In 1906, also, and the following year. Captain Coningham, 
who had joined in Major Gwynn’s place, continued the Suakin triangula 
tion through the hilly country bordering on the 22nd parallel, mc 
effected a junction ■with the Murrat work and the work of the Egypban 
Survey Department acrow the boundary. Captain Coningham ^en 
rtarted work in Koidofan, but was recalled to accompany a patrol 
into the desert west of Dongola, and map the positions of the wells 
and tracks. 

In the mean time the Irrigation Dejiartment had been busy running 
linos of levels and surveying the Zeraf and Jebel rivers. The telegrap 
line had reached Bor. To give points on to which the 
Department surveys could be tied, an expedition was made up 
two rivers, and telegraphic longitudes fixed at intervals. 

During 1907 Captain S. F. Newoombe, r.k,, was sent to ^ mio 
B nclaco to examine, in oonjunorion with Belgian Suwyor^ P®®®' 
routes for a railway connecting the Congo with the Nile va ey. 
Enclave is about to be handed over to the Anglo-Egyptian 
the large amount of information collected and the maps produ ® 
prove of great value. 

In 1908 the work started in Kordofan was continued, b , 
to unrest in some of the southern jebels, it was thought best to ^ 

operations. In the autumn, however. Captain Coningham ^ ^ 

the Nyima patrol, and carried on a plane-table , ^phio 

ominderable distance further south, a^jnrting h» work » 
portions fixed in the south of the province. As a result o 
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two years’ work a backbone of fairly aoonrate work now rons from the 
wells in the desert west of Dongola, across the Wadi Melh, throngh 
Bara and El Obeid, on through the Nyima J^bels to Eadugli, Talodi* 
Eliri, and Lake No. 

At the close of the operations in the Nyima Jebels, Oaptain 
Ooningham marched to the western Bahr-el-Ohazal. It had been 
intended that he should follow as &r as possible the course of the Bahr- 
el-Arab, but intef<‘triba[ disputes rendered this inadvisable. Captain 
Ooningham carried watches, and had a perambulator with him, and 
he also took the longitude instrument invented by Mr. E. 11. Wade* 
of the Egyptian Survey Department. This instrument, the first of 
its kind, had been designed for observations of equal lunar distances, 
and it was hoped that a few longitudes might be so determined. The 
instrument had been put together in Egypt, and had hardly passed the 
experimental stage. 

Oaptain Ooningham found considerable difficulty in working it, and 
eventually cloudy weather and mosquitoes forced him to abandon his 
attempts. Fair values for longitude were, however, obtained by means 
of his chronometers and wheel for the position of Hofrat el Nehas and 
other stations, and the previous maps have been considerably modified. 
Oaptain Ooningham is now at work in the Burun country to the north 
of the Sobat. 

The maps of the Southern Bahr el Ghazal have been adjusted to the 
fixings assigned to places by Commandant Lemaire and the officers of 
the Belgian Expedition of 1904-1905, and the only large stretch of 
unexplored country remaining is that portion to the east of the Bahr el 
Jobel, south of the Sobat. 

Since the necessity of cadastral survey became recognized, the two 
Egyptian officers, left to the department, have been so employed, and 
Captain Ooningham alone has been available for purely topographical 
work. The cadastral survey sheets have been reduced to a scale of 
1 : 50,000, and the topography in the immediate neighbourhood added. 
These sheets are now being reduced to furnish the first accurate map 
of the Nile valley south of Haifa. 

The plan initiated by Colonel Talbot is being followed. His 
triangulations arc being extended as opportunities occur and local 
conditions require. Advantage is taken of the extension of the telegraph 
system to fix wherever possible telegraphic longitudes. Latitudes are 
now observed by at least three Sudan officials, and connected with the 
survey department, who have been provided with spare instruments and 
coached in their use. Whore the telegraph has not reached, and neither 
triangulation nor latitudes and azimuths can be run except at prohibitive 
cost, wheel and compass sketches are made and checked by chronometric 
longitudes and observed latitudes. Bailway reconnaissances, telegraph 
reconnaissances, and the Irrigation Department’s lines of levels and 



540 PBOaRESS OF SUEYET IN THE ANGLO-EOYPTrAN SUDAN. 


explomtioiiB have famished other lines of a considerable degree of 
aoonraoy. 

The remainder of the topographical information we posfmsii is due 
to the time and oompass sketches execnted by oivilian and military 
offioials. A T6iy large number of such sketches, of varying quality, 
have been made, and the droumstanoes which have oaused the members 
of the department to hasten from one part of the Sudan to another, 
have, at any rate, enabled a number of positions to be ‘fixed, on to which 
the sketohes can be adjusted. Tho last entry in the receipt book for 
these sketches is No. 560, and if any credit can be claimed from the 
faot that, at the present time, all but three sheets of the inhabited 
portion of the Sudan are available for issue on the 1 : 250,000 scale, 
it is to the Province offioials that the ohief share is due. Without their 
oo-operation the maps must have remained to this day little more than 
skeleton sheets. One hundred and twenty sheets are now published 
and procurable in Khartum, fifty-five of these have been lithogra]»hed 
in England, twenty-one have b^n zinoographed in Khartum, and the 
remainder are issued as sun-prints. 

On the million scale, too, sheets have been brought out of the whole 
of the Sudan either in the form of sun prints or lithographed maps, and 
wall maps, made up of these sheets fitted together, have been issued lo 
the head^quarter offices. It is gratifying to note the extent to which 
Sudan maps are used, as it is only from a general use that we can hope 
to hear of inaoouraoies and omissions. Daring 1909 no less than 4200 
sheets were issued from Khartum alone. 

One consequence of the unorthodox method of survey adopted is 
that a very great deal of revision is always in hand, and often the only 
revision jiossible is a complete redrawing of the sheet. As timo goes 
on and more astronomical points are fixed, and the triangulations 
joined up, the revision necessary should gradually diminish. 

The difficulties of keeping the maps up to date are much increased 
by the fact that the positions of villages are constantly changing, uesr 
villages are being built, and the names, often called after the headman, 
alter as soon as the sheikh dies. As in other parts of Africa, it 
happens that travellers, going over the same roads, will famish entirely 
different names for the villages, hills, and rivers they have passed, an 
in many oases it is by no means ea^ to identify the routes followed. 

At the present time no single sheet can be considered final, an 
many are of very doubtful accuracy. Practically, however, maps were 
required for administrative purposes, and, rightly or wrongly, 
felt that a map, however inaccurate, was better than none^ at all. o 
pilations have therefore been hurried on, and criticism invited m 
hopes that even in the absence of the ordinaty survqr checks, somot in 
fairly reliable may be eventually arrived at. The map attached 
I hope, in some measure help to clear up a record of the presen s 
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of the Bunrey in the Sudan, whioh, I fear, will prove most difficult to 
foUow. 

Mention has been made above of the Oadastral survey work of the 
department. * Town surveys have also been undertaken, and those of 
Haifa, Berber, Atbara, El Darner, Shendi, Rufaa, Singa, and Gedaref 
have been oompleted. 

The town of Omdurman comprises some 10,000 oompounds, and with 
building land reaching the fictitious value of 10s. per square metre 
during the boom of 1907, a systematic survey became indispensable. 
The work is now approaching completion. The scale 1 : 500 was 
adopted, the town out up by main and subsidiary traverses adjusted 
to trigonometrical stations, and the detail plane-tabled in, in many 
oases from the tops of buildings. A maze of ruins existed, and often the 
only entrance to a particular plot was through the property of the 
neighbouring owner. 

The natives are now rebuilding on a very large scale, and much of 
the time of the Town Survey staff is occupied in fixing the alignments 
of the new compounds so as to fit in to a scheme for a new and sanitary 
town laid out with the necessary roads and lanes. 


THE DANISH NORTH-EAST GREENLAND EXPEDITION, 
1906-8: PROVISIONAL RESULTS.* 

By Dr. J. LINDHARD. 

The moving spirit of the whole undertaking, the expedition’s founder 
and leader, was L. Mylius-Erichsen. He succeeded after unwearied 
toil in obtaining so much support for his projects, both from private 
individuals and the state, that the vessel of the expedition, the Danmark^ 
was ready to sail in June, 1906. 

Mylius-Eriohsen’s plan was to drive the vessel during the late 
summer of 1906 as far north as possible, and to establish at the most 
northerly point a large depdt for future sledge journeys ; then to seek 
a winter ^ven for the sMp in the neighbourhood of Gape Bismarck, 
and from here to map the unknown north-east coast with dog-sledges 
in the early part of 1907 ; in the latter i>art of the year to sail in the 
vessel southwards to one of the most northern arms of the Kaiser Franz 
Josef’s fiord, whence the voyage home might be considered assured; 
and in the early part of 1908 to undertake a sledge journey across the 
mainland to one of the most northerly Danish colonies, this detachment 
rejoining the main party of the expedition in Angmagsalik, whence 
all would return home. 

This plan had, indeed, in consequence of several oiroumstances, to 
be modified in various points. The most important alteration, which 
however had no serious effect on the scientific work, was that the 

* Bee Oeographieal Jowmdlt vol. 88, p. 40, and n*ap, p. 116. 
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vesBel remained at its anohorage, ** DanmarkahaTn/’ in 76° 46' N. lat. 
and 18° 30' W. long., from its arrival at the coast in August, 1906, 
till our departure in July, 1908. 

In the following pages 1 shall describe the work execnled by the 
expedition during the period mentioned, and give some account of the 
material brought home and the preliminary results. A general survey 
of the soientido material will be published, partly in English and partly 
in Glerman, in the MeddeleUer om Oronland, 

The chief aim of the expe<lition was g^graphioal survey, its extent 
and' limits being determined by the work of former explorers. 

In 1870 the sledge party from the Oermania expedition reached 
lat. 77° 2', but owing to unfavourable travelling conditions the mapping 
work became very defective even at 75° 43', the coast about Teufel cape 
and in Dove bay, as well as the outer land near Cape Bismarck, remain- 
ing quite unexplored. In 1905 the Belgiea sailed along the outermost 
islands from about lat. 76° to 78° N. This expedition succeeded in 
determining in general the coast-line up to 78°, and ascertaining the 
existence of land up to about 79°. From 79'' to 82° the land was 
entirely unknown. In 1892 and 1895 Peary travelled from Cape York 
over the inland ice, and in lat. 81° 40' N. and lon^. 35° W. came to 
land which he naturally assumed to be part of the east coast of Green- 
land. He at the same time found that a large fiord or sound stretched 
from the east to the south of Peary Land, so that this must be assumed 
to be an island. In 1900 Peary travelled northwards from Cape York, 
passed the northern extremity of Greenland, and proceeded down the 
east coast as far as 83°. The last stretch of coast was less exactly 
surveyed owing to unfavourable weather. 

The task of the Danmark expedition was, therefore, to map the east 
coast of Greenland from 75° 43' northwards to about 83° 30', a distance 
which might be estimated beforehand at not less than 620 miles. All 
the work was accomplished by sledge-journeys, as the ice conditions 
rendered it impossible to take observations from the ship. The instra- 
ments consisted of six small Hildebrandt travelling theodolites with 
their compasses, six pocket chronometers, six Zeiss binocular field- 
glasses, pocket aneroids, sling thermometers, etc. 

The annexed sketch-map * gives some idea of part of the results. 
Especially noticeable is the fact that Greenland extends much further 
eastwards than had been expected. The unknown part of the coast- 
line proved to be fiilly 180 miles longer than calculated, and to enclose 
an area of about 13,000 square miles. The sketch-map is compilofi 
from a calculation of the most important observations. 

The material collected comprised — 

A. Astronomical determinations, including azimuth readings, exe- 
cuted at about 160 stations. 


Ree prSTiona note. 
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B. TriaDgnlation detenmnations of places at about 86 statiouB. 

G. Measurements of horizontal angles and leyeliings executed at 
about 200 stations. 

D. Ferspeotiye sketohes and map-sketohes about loO, some of 

especial topographical interest. 

E. Artistically executed sketches in pencil, about 120 landscape 

paintings and sketohes in oil, as well as yery numerous 
photographs. 

Besides the general geographical snryey, triangulation and base 
measurement were included in the programme of the expedition. Such 
work was considered desirable, partly as a groundwork for sjteoial maps, 
partly to render possible a connection with the German triangulation 
on Shannon island and Hoohstetter’s foreland, and lastly in connection 
with the proposed inyestigation of terrestrial refraction. The ])ase- 
moasurement was carried out on a leyel stretch just to tho north 
of the permanent obseryatory, which, in summer a swamp, was at 
the time of the measurement frozen and partly ooyered with snow. 
The terminals of the line wore marked by two bronze standards secured 
in solid rock. The measurement was made with a 24-metre steel ribbon, 
which had been adjusted at the standard base of tho General Staff, 
in Oopenhagen. The line was measused nine times in al), and the 
preliminary calculation gaye as result a length of 1450 metres (4757*2 
feet). 

In September, 1906, the work of reconnoitring and erection of marks 
was proceeded with at twelye stations in the eny irons of Danmarkshavn. 
A cylindrical pillar was carefully built up, and its axis formed hy a 
bronze rod, which was driyen into a hole bored in the rook. The 
measurement of angles was continued from September 8 to 28, 1906. 
Horizontal angles were measured in three sets, yertioal angles (trigo- 
nometrical leyelling) in two sets. To obtain a starting-point for 
leyelling, the zero point from the expedition’s water-leyel measure- 
ments was carried to a zero post on land, and thence in a loop on 
to the permanent obseryatCry and the ends of the base. At the end 
of the same year the permanent obseryatory was connected with the 
triangulation network. 

These preliminary obsenrations were executed in the first winter. 
The following year the triangulation network was extended westwards 
to the Orientirung islands and Hyalros (walrus) point and southwards 
to the Haystack, whereby a connection, though somewhat uncertain, 
was effected with the suryey of the Oermania expedition, so that it was 
possible to take adyantage of this expedition’s determinations of 
longitude and those carefully executed by Sabine on the Pendulum 
islands. 

In yiew of the importance of detailed maps, not only for the topo- 
graphical description of the country, but also for other scientific 
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of the expedition, ethnogimpliioel, beteitfael, end eoologi- 
oel, the foUowing works were executed : — 

1. Plane-table aurrey on the scale of 1 : 60,000 of Daamariwhavn and 
its sonoundings, 52 x 52 oentimetres (20t inches). Area included about 
260 square miles, but a large part of it water, llie relief of the ground 
was indicated by contours at interrals of 10 metres (88 feet). 

2. Plane-table surrey on the scale of 1 : 100,000 of Danmarkshavn 
and its neighbourhood, 52 X 52 oentimetres. Area about 1040 square 
miles, more than half being water. This map extends on all sides 
beyond the limits of the foregoing. The relief is similarly indicated. 

8. Map on the scale of 1 : 2000 of the wintering station. This map, 
26 X 21 oentimetres (10^ X inches), shows the position of the Aip,|iie 
situation of the storehouse, the obserratory, the meteorolo^eal, the 
magnetic and electricity of the air instaUations, etc. The relief is 
shown by contours at 1 metre intervals. 

4. Map of the Gnipa cavern on the scale of 1 : 4000 ; contours at 
5 metres (16*4 feet). The map, in consequence of the nature of subject, 
can only show the surface of the ground and indicate the situation, 
extent, and breadth of the cave with the relief of its bottom. The 
cavern being a unique occurrence of peculiar oharao^r and of particular 
glaciologioal interest, a longitudinal section was drawn, as well as a 
large number of cross-sections, and photographs were taken. 

As the surveys 1 and 2 represented only one of the oharaoteristic 
landscape forms, namely, the tnmkmni, there was surveyed map — 

5. A map on the scale 1 : 50,000 of the plateau country at Pustervig 
and Mdrkefiord. The relief will be shown by hatchings. 

Lastly, in order to give a graphical representation of the chief geo- 
graphical conditions affecting the peculiar bird fauna of the swampy 
district west of Storm cape, in the summer of 1908 was compiled— 

6. An ornithological map of the area mentioned. The map, on the 
scale of 1 : 25,000, embraces an area of about 15 square miles. 

In connection with the cartographical work the following problems 
had to be solved : — 

Determination of the geographical oo-ordinatesof the winter station. 

Asimuthal readings for the orientation of the.triangulation network. 

Determination of the local time. 

In September, 1906, the observatory was installed on a granite pile» 
whidi was firmly fixed in the ground with cement. On the pilo, 
securely fastened to it, was an iron plate, on to which the instrumeiJt, 
a Hildebrandt theodolite, with its micrometers, was screwed. Latitu e 
observations were made in the latter part of 1906 by senith 
measurements of two stars near the meridian on either side of t e 
zenith. When later observations had been taken to determine 
sidereal refraction there was material to asoertain the latitude wi 
any desired degree of exac*tness. 
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It WM intended on a dodge jcmmey in Noveinber, 1906 * to tMiifoi* 
the time from the Pendnliun ielande to Danmarkehai^ with the aid of 
three podket dmmometerB. The attempt failed owing to the diffleolt 



travelling oonditions and the awkwardness of using the ohronometers 
at the very low temperature. As the determination of the longitude 
trigonometrical methods in September, 1907, oould not be considered 
*^liablo, the longitude was obtained from the movements of the moon. 
No. V.— May, 1910.] 2 p 
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The method of lunar azimuths was adopted, which was well suited both 
for Arotio oonditions and for the instrument of the expedition. Altogether, 
lunar azimuths were measured twenty-one times, with forty-two oqrre- 
sponding determinations of time whence material was obtained for 
twenty-six pairs of independent values of longitude. Azimuth observa- 
tions were made of the polar star at its greatest meridian distance. 
Almost all the time determinations were transit observations of a polar 
star, the stars a and k wm minorii being used. In summer, of course, 
the time had to be fixed by zenith distances of the sun. 

The astronomers of the Oermania expedition were led by a regular 
difference in solar observations for time, morning and afternoon, to the 
oondnsion that the refraction of light in East Greenland must be less 
than that given in the tables of Bessel and others. To settle this 
question a series of investigations into sidereal refraction was instituted. 
The observations took exclusively the form of zenith distances near the 
meridian for the determination of latitude. 

In summer the sun had to be resorted to exclusively. In general, 
six readings were taken at the upper and lower oulmination of each 
limb of the sun, grouped so that the meridional zenith distances could 
be conveniently oaloulated both for the upper and lower |imb. In all 
twenty-eight sets of twelve zenith distances of the sun were taken. In 
the latter part of 1907, meridional zenith distances — single observatious 
— ^were made of fifty fixed stare, so grouped that they were distributed 
at about equal distances on both sides of the zenith. Some of the 
solar observations were worked out, and as these showed no clear agree- 
ment with the tables issued by the Oermmia expedition, a series of 
experimental solar time determinations was taken morning and after- 
noon, as well as intermediate determinations at night in the vertical 
of Polaris. Neither did these observations seem to give results in the 
direction indicated by the Germania expedition. 

As terrestrial refraction, both as regards its absolute value and its 
variations, is of great importance on a geographical exploration, where 
one cannot always choose time and opportunity for observations, 
a special series of investigations was instituted with regard to this 
phenomenon. A scientific determination of periodic refraction constants 
could not be effected with the means available, but results sufficient for 
practical purposes might be expected. 

From August to October, 1907, reciprocal simultaneous zenith 
distances were measured five times over the land between the fixed 
observatory and pillar X., and once over the water between the observa- 
tory and a rook. The distances between these points were about 4| and 
6 miles respectively. For the measurements the fixed instrument was 
used at the observatory, and at the pillar and reef one of the small 
portable alt-azimuth instruments. In view of the different oonditions 
at the two terminal points, 2 x 20 readings were taken each time from 
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pillar X. and from the rook» while the eimnltaneona obaeryatiotaB at the 
ohBervatory oonsiBted of 2 x 8 readings. The interral between the 
two groups was about five hours, during whioh levellings were eaeoutei 
from the observatory to the pillars Y., IX., and X., as well as tci the 
reef. 

To ascertain the refraction variations a series of levellings was 
executed in two sets to the pillars V., IX., and X., as well as to the 
rock mentioned, and to the horizon at three different points. These 
measurements (in the summer of 1907) were frequently' executed at the 
same time with balloon and kite ascents, or with special meteorological 
observations at the crow’s nest of the ship. 

Altogether fifty-three double sets were obtained to the pillars and 
rook, forty-seven single sets to the three points on the horizon, and 
thirty special levellings to pillar X. As expected, the levellings proved 
that the refraction is subject to very considerable variations. 

Geologically, the country exhibits great uniformity; the ardisBan 
massive extends out to the coast along far the greater part of its extent. 
There are, however, in some parts high plateaus, as round MSrkefiord 
and Seal lake around Skserfiord, and also alpine country ooours in 
Queen Louise’s Land, in a limited extent at about 80°, and Peary Land. 
Sedimentary rocks occur in a very small belt along the coast, and as a 
rule in fairly undisturbed beds. Late eruptive rooks are not to be 
found either in association with sedimentary deposits or elsewhere. 
Largo paliBologioal collections were brought home from various 
Bources. 

In the southernmost region, Hochstatter’s foreland, the fossils were 
in a bad state of preservation and coUeotion was difficult, for the land 
at the time of investigation was still covered with snow ; but still the 
material brought home shows that the view hitherto held of the Tertiary 
age of this formation cannot be maintained. Covered by the lofty bed- 
rock whioh forms the western side of the large Koldewey island are 
found on the east side of the island Jurassic deposits with many well- 
preserved marine fossils. The beds form a plateau about 390 feet high, 
overlying gneiss, and are very conspicuous in some fissures out towards 
the sea. In contact with the Jurassic deposits but not overlying them 
is found a less extensive, much disturbed, deposit of late Cretaceous 
looks. 

In the region west of the ship’s harbour is a considerable extent of 
raised sea-bottom, a singularly undulating country, consisting of sand- 
banks up to a height of 490 feet, whioh in section was seen to consist 
of quite loose sandstone, with belts of lime and a very fine seam of coal. 
At one place were found half-petrified bones of a large whale. The 
raised bottom was of large extent, and attained a height of some 
i 600 feet. Bivalve shells were found on this formation up to a height 
of 800 feet. 

2 P 2 
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In the moet northerly part of Germania Land, at the edge of the 
ioe-Btream which deBoende to the ooutVweBtem point of Olaoier(j5k6l) 
bay, a bed containing foBnl plants was found in a xaTine. The fossils 
brought home from here were hot so well preserrod ; their age is not yet 
determined. 

By &r the largest and most interesting sedimentary deposits oocnr 
to tiie north, between lat. 80^ and dl*’, where they form grand devations 
on the Bonih side of Holms Land and partly along the southern ooast 
of Amdrup*s Land. The material ooUeoted seems to show from a 
preliminfury examination that these beds must be referred to the 
Carboniferous system, and in the oironmstanoes of their bedding they 
bear a close resemblance to the early Carboniferous strata of Spits- 
bergen. 

The ooast land is bounded to a great extent by inland ice on the 
west and ioe-oovered sea on the east. 

The gladologioal investigations dealt chiefly with the winter 
harbour and its immediate surroundings, 76^^ to 77^ but were also 
extended over all north-east Greenland from 75° to While a 

broad ooastal zone with prominent elevations occurs at Sooresby sound 
and Franz Josefs fiord, the ice-free land farther north becomes lower 
and narrower, and west of Danmarkshavn, where the heights are every- 
where leas than 3300 feet, the inland ice runs out to the sea in a glacier 
12 to 18 miles broad. North of the winter harbour, the ice-free strip 
becomes still narrower, and from the neighbourhood of Lambert’s Land 
a continuous coastal belt does not exist, but only some patches separated 
from one another by broad tongues of ice. Yet north of Lambert's 
Land, between 79^° and 80f° occurs a high mountainous land, inter- 
sected by numerous fjords, which blocks the course of the inland ice 
and at the same time has protected the sedimentary rooks lying here 
from glacial abrasion ; but north of 80^° the land sinks quite down ; 
the coast-line disappears almost entirely under the inland ice. In 
relation to the small precipitation in north-east Greenland, the ice- 
mantle may be considered to be very extensive. On the other hand, 
the mountainous Peary Land, as far as may be judged from Peary's 
and the Danmark expedition’s journeys, is almost clear of inland ioe. 

From the glacier, 25 miles broad, south-west of Lambert’s Land, 
the ice streams out over Glacier bay, between 78° and 79° N. lat., which 
is covered and almost entirely filled up with a continuous mass of inland 
ioe. Only the south-west oomer of the bay is free of inland ice ; it is 
instead f^l of oalved ioe from the glaciers, which here reach to the 
water. Only occasionally do the ice-floes esoape from the bay; as a 
rule, they melt or evaporate away on the spot. 

The ice in Glacier bay has most of the features oharaoteristic of 
the marginal zone of the inland ioe— fissures, undulations, reports 
produced by thawing, just as, also, the structure, stratification, and 



PROYISIONAL RESULTS. ■ 549 

surface morainee show that one is really on inland ioe ; bat in other 
respects this ice exhibits striking peouliaritieSi due to— 

(1) That the joe is for the most part afloat; 

(2) That the surrounding sea is always covered with sea-ioe. 

The results are, firstly, that the crevasses are not very deep, soaroely 
anywhere more than 116 fSset, and that the bottom is horizontal and 
covered with salt ioe; but a &r greater effect on the obaraoter of the 
ice is exercised by the great compression cansed by the tide. This is 
due to the same oanse as is active where the ioe-dheet breaks off from 
a glacier oiTat the formation of an ioe-foot — ^the rending and pressure 
of tidal water in an ice-bound fiord. The result, however, is different, 
an ioe-foot, for instance, being a very rare ooourrenoe. 

When the sea outside is free of ioe, the ioe whioh breaks loose in 
the tidal water produces oalf ioe or iceberg^, and is carried away, while 
the margin of the inland ioe stands up like a waU, as is the case &r 
north on the east coast of Greenland, between 80}° and 81^^ N. lat., 
where the open sea is in direct contact with the inland ioe, just as 
occurs in the Antarctic regions ; but at Glacier bay sea-ice bars the 
way and the ioe-dieet remains in its place or is crumpled up. In 
consequence of the movement of the whole ioe mass out from the coast, 
the crushed ice is gradually worn down and at length loses its character. 
The area of compression thus contains parts within whioh the ioe rests 
on the bottom Sind outside whioh it is floating. Here the under side is 
attacked by the salt sea-water, thins out, and finally is lost in the sea- 
ice. The peculiar circumstances thus cause the transition from inland 
ico to sea-ice to become quite effaced, and in the early part of the year, 
when the snow-mantle is thick, one may drive half-a-day*B journey 
without being able to decide whether one is on land or sea-ice. Such 
conditions as in Glacier bay are met with in the broad fjord north of 
l^ambert’s Land as well as between Danmarksfiord and Nakke (occiput^ 
head. 

South of the north-easterly sweep, on the other hand, where open 
hea runs right up to the ooasi^ one finds, as already mentioned, an ico- 
^^all about 30 miles long with a height attaining to 50 feet. 

In March and May, 1908, two sledge-joumeys were undertaken over 
tbe inland ice. The goal of these journeys was a mountainous country, 
to 6500 feet high, lying about 90 miles west of the expedition’s 
winter haven. Queen Louise Land, whioh is entirely surrounded by 
inland ice. Neither of these journeys yielded absolutely new observa- 
i^ions on the ioe, but yet they contributed in no small degree to our know- 
ledge of the conditions in the marginal zone (the surface and gradient 
of the ioe, distribution of precipitation, snow limit, extent and structure 
of ground moraines, water-line at nuuatoib, eta), and the excellent 
photographs obtained on these two journeys are of more than usual 
interest. 
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In the oonne* of the winter huge xnaaseB of enow were piled up in 
the hollows, which the short summer was unable to contend with. 
Besides large sheets of firn occurring in abundance, in the later part 
of the year frozen remains of snowdrifts were seen in the yaUeys, 
and, especially in the river-beds in the valley bottoms, quite small fim- 
patches, beneath which the river had made its way and hollowed out 
the drift. Though the first breach is made by water, the excavation 
is continued by the circulation of air, and tawing and evaporation 
can produce caverns of considerable dimensions. The largest of these, 
the Gnipa cave, was more than 2600 feet long ; its heightVaried from 
18 to 65 feet, and its maximum breadth was about 100 feet. Dirty 
layers alternated with layers of transparent and opaque ice. In the 
central part where the cave was quite dark, the form was a very regular 
barrel vaulting, but towards the ends the structure was more variable. 
The reflection of light from the vaulting, the shining points of the 
icicles a yard long, and the fantastic forms of the ice lent this section of 
the cave a romantic beauty. 

Besides the map already mentioned, and a complete description of 
the details, as well as investigations into the oiroumstanoes of the cave's 
formation, the expedition brought home a very large and very good 
collection of illustrations of the Gnipa cave. 

Investigations of the sea were principally executed during the sea- 
voyages from and to the winter haven between 76® and 78®, but they 
were continued during the sojourn on land by sledge expeditions to the 
ice-covered fiords and lakes in which were constantly collected mateiial. 
The results consisted chiefly of (1) a cross-section of the polar current 
from the Atlantic ocean-depth (about 1300 fathoms) across the current 
over the submarine plateau to the coast. In agreement with earlier 
researches an intermediate layer of warm salt water was found, above 
it polar water of lower salinity, and a bottom layer of colder and like- 
wise highly saline water. In the middle layer, which was first detected 
by Byder and afterwards was the object of a careful investigation by the 
Belgica expedition, with results agreeing well with those of the Danmark 
expedition, was found a temperature of 34'3® and a maximum salinity 
of 34*97 per mille, while the bottom water showed a constant salinity 
of 34*88 per mille, and a temperature of about 30°. In contrast to these 
layers, both originating from the Atiantio, the surface water has a salinity 
of only 32° per mille. This water forms the southwards-flowing ice- 
bearing polar current which seems to follow fairly closely the submarine 
plateau (30 to 220 fathoms deep), over which it has its greatest velocity. 
The velocity diminishes very quickly out towards the Atiantio depths, 
and also decreases towards the coast, where deeper water (247 fathoinsj 
often occurs. The distribution of ice in the stream was the old famih®^ 
one: an outer zone, with somewhat scattered ice in small pieces, 
central zone occupying the greater part of the current, with heavy pac 
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ioe several years old, and densest at the margins of the belt; and an 
inner zone of open ooast-water with soattered ioe, partly dcKtaohed floes 
from paok-ioe, and partly winter ioe fSrom bays and fiords. (2) A series 
of determinations of the fjord water’s salinity and temperature 4 The 
water of the upper layer was oold and dightly salt, whereas in the 
deeper fiords, where the depths were over 800 feet, warmer (82*9°) and 
salter water (84*85 per mille) was found. 

In a lake, lying about 80 feet above the sea, there was found at a depth 
of about 200 feet a temperature of 85*6°, and a salinity of 28° per mille. 
This salt bottom-water smelt strongly of sulphuretted hydrogen. The 
lake had an outlet to the sea by a broad Und abundant river; its lower 
part, about 80 miles from the river head, was full of morainio deposits, 
the inland ioe sending out a small glacier into the lake. Almost all 
over it floated broken oalf-ioe. (8) Investigations into the fiord ioe, 
whioh showed that its conditions were very different in the two winters. 
About Danmarkshavn the fjord ioe in the winter 1906-7 attained an 
average thickness of about 70 inches. It was hard and compact, and 
increased considerably in thickness at the beginning of winter and 
afterwards slowly. The maximum thickness was reached in March, 
and there was little diminution in April and May. The breaking up 
of the ioe in the summer of 1907 was on the whole very incomplete. 
In the winter 1907-8 the ice in the same places attained a thickness 
of only about 47 inches. Early in the season, while the ioe was still 
thin (about 8 inches), a heavy fall of snow caused it to be covered with 
water, whioh was turned into less compact, granulated snow-ice. This 
ioe melted completely in the summer of 1908. Besides these measure- 
ments, current measurements were taken in various fiords, and a detailed 
sounding of the sounds at Danmarkshavn was executed. 

In oontinuation of Dr. Erogh’s researches in West Greenland* a 
series of simultaneous determinations of carbonic acid tension were 
made in the surface water and the atmosphere at the season when the 
sea was free of ice. Also a large series of carbonic acid observations in 
the atmosphere were made in different seasons with relation to respiration 
experiments. 

At the ship’s harbour continuous series of tidal observations were 
repeatedly recorded but the results cannot yet be given. 

The meteorological investigations consist of the following observa- 
tions. At the station Danmarkshavn the following instruments were 
read three times daily (8 a.m., 2 p.m. and 9 p.m.)from August 16, 1906, 
to July 21, 1908 : barometer (mercurial), thermometer, psychrometer, 
hair hygrometer, and Wild’s anemometer ; also at 8 a.m. the rain-gauge 
end the maximum and minimum thermometers (as at Danish meteoro- 
logical stations). During the whole stay the self-recording instruments 
1*01 temperature and atmospheric pressure were in operation. 

* Medddeher om QrMand^ zxyi. 
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In addition daily roadinga were recorded in the winter of 1907--08, 
of the eame kinds at the Pnatervig station aboBj^ 87 miles west of the 
ship’s harbonr. The object of this latter station was to investigate the 
climate in the inner fiords as contrasted with the coast climate at 
Danmarkshavli. Interesting observations resulted both as regards the 
distributicn of precipitation and particularly with respect to the 
polar fbhn. For instanoe, it may be mentioned that a fbhn, which 
at Pustervig brought the temperature 72^ up, made the thermometer 
at Banmarkshavn rise only 48^ Lastly, at the Pustervig station 
temperatures were recorded at various heights on the slopes of the 
Monument mountain (about *2600 feet). These readings have an 
especial interest when compared with the results of kite ascents at the 
main station. 

At the head station an espeoiid investigation was made into the 
daily movements of temperature in the lower 100 feet during calm 
weather. With this object readings were taken once a month every 
two hours during twenty-four hours, and at various heights from the 
sea-ice to the crow’s nest. The instruments employed were Assmann’s 
aspiration psyohrometer, a hair hygrometer, anemometer, and black- 
bulb thermometer. As a rule there was an inversion of temperature, 
which in the spring attained the considerable difference oi^ 14^. 

For the first time in the history of Arctic exploration kites and 
captive balloons were employed by the Danimth expedition for the 
systematic investigation of atmospheric conditions in the higher strata 
of the atmosphere. Altogether kites were sent up ninety-nine times 
and balloons twenty-six times to an average height of 3163 feet. The 
maximum height was for kites 10,200 feet, for balloons 8140 feet. The 
chief results obtained are already published.* 

On mirage there is a large number of observations as well as good 
photographs, while repeated ascents of kites and balloons exhibit the 
peculiar arrangement of the layers of air which produce this pheno- 
menon. Of other observations in the domain of meteorological optics 
may be mentioned those of solar halos, of which photographs were 
likewise brought home. 

Observation of cloud forms revealed cloud formations characteristic 
of these regions, called in the mean time fdhn-olouds.” These may 
be considered as waves of interference in a surface of discontinuity at 
a height of 4000 to 4200 feet, produced by friction against the high 
mountain land to the west of the station. Good photographs have also 
been brought home of cloud forms. 

Lastly, material has been collected to illustrate the very sudden and 
unusually large variations of temperature which the thermograms 
from Danmarkshavn, and especially from Pustervig, exhibit, and for 
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eluoidfttuig tli6 polsr fttliiit Furthoruiorei thovo otb hiiul^ioiis 80ftttei6d 
obiomtioiui on meteozologioal phenomexia^inBolatioii, depth of mow, * 
and the quantity of snow in the atmosphere during snowstorms, ^o., as 
well as a number of notes during the voyage of the vessel and during 
sledge journeys. 

The proposed investigation into the eleotridty of the air could only 
be attac)ked in the summer of 1907. Onoe a month observations were 
made extending over twenty<*four hours [and dealing with the electrical 
potential of the air and its conductivity (Oeidien’s apparatus). In 
winter there was necessarily a xeduotion in the plan of observation, but 
a certain number of records were obtained. Several short registrations 
were made of the electric potential (Benndorf s apparatus), the longest 
of which extended over little more than a month. 

Onoe a month the three magnetic elements— declination, inclination, 
and horissontal intensity — were determined with a theodolite ; the last, 
however, only till the end of 1907, as the instrument’s mirror became 
useless. The record of declination extends over a year. During the 
measurements at Germaniahavn an attempt was made to ascertain the 
secular variation since 1870. Lastly, on sledge journeys a large number 
of rough determinations of declination were made. 

The ethnographical work of the expedition was seriously affected by 
the loss, during a journey in 1907, of the leader, on whom research in 
this domain depended. In the latter part of 1906 some preliminary 
journeys were undertaken with an ethnographical object, so that the 
held of work was partly known in main outlines, but all the summer 
of 1907 was lost for systematic work. At the end of the year 1907 the 
secretary of the expedition (G. B. Thostrup) was deputed to continue 
Mylius Erichsen’s interrupted investigations, and to his energy is due 
the collection of very considerable material. 

As in other branches of inquiry, exact systematic research was 
confined to a small region, but from sledge journeys collections and 
notes were also obtained for the whole of the coast-line visited by the 
expedition. It was found that the country was uninhabited, but 
numerous remains were left indicating former settlements of Eskimos. 

The material brought home consists of a large collection of ethno- 
graphical objects (more than twelve hundred), including all kinds of 
weapons and implements or fragments of them, as well as ornaments 
^nd domestic utensils. At 80° 24 ! N. lat. was found a largo collection, 
exclusively bone articles, at other places stone implements ; no iron was 
found. It appears that women’s boats and kayaks were known, and 
that sledge-travelling had reached a very high development. Among 
implements of the chase are salmon spears and bird bolts. Whetstones 
were scarce ; lamps and cooking vessels are made of hard stone. 

The kitchen refuse brought home shows that the extinct tribe 
‘‘Hbsisted on pretty neaily all the kinds of animals living in the country 
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(Lepiu variabUU^ Myode§ iorqikafnM^ Oamu familiarii^ Umn maHtimu$^ 
Bangifer taraniuB^ and Ovibaa moechaHui), besides seyeral marine animals 
{Balmna mysiiaetuay Trieheehus roamarui^ Erignathua harlakta^ Phoca/mtida^ 
Mhmodon monoeerua) and varions birds (Lagogua miiitts, Anaer aegatum^ 
Lama glaueua). Of land animals, the mnsk-ox (fimboa mosokofttf) seems 
to have been of great importance. 

A quantity of human skeletons and fragments, inolnding eight 
skulls,* were obtained from some burial-places. In some of these the 
teeth were worn away almost to the jaw. 

In iridition there are a large quantity of notes, comprising descrip- 
tions of localities and settlements, drawings of settlements, arrange- 
ment and measurement of certain mins as winter houses, tent ciroles, 
meat pits, boat stations, graves, eto. A quantity of photographs were 
also taken. 

. To judge from the winter houses, it would seem that there must 
have been three different settlementa Between the first and second a 
considerable space of time must have intervened ; while between the 
second and third there was a comparatively short interval. In the 
district round the winter harbour were found thirty-two of the oldest 
winter houses, twenty of the second period, and only four of the latest. 
This may indicate that two immigrations took place at a long interval, 
and that possibly the few most recent houses are the work of a remnant 
of the last tribe, which, after trying to reach other and better districts, 
had to make a return journey along the coast, and finally (as various 
finds point out) perished here. The ice-free land being here of small 
breadth, the Eskimos could not make annual journeys inland as they 
do in other districts, though there are traces of something of the kind 
in the inner parts of Dove bay at the south end of Seal island and at 
Bype mountain, where there was opportunity to hunt musk-oxen and 
reindeer, and also for salmon fishing. 

If we consider the circumstances of the first case, we find that the 
earlier settlers were not spread over the long coastal strip, but were 
collected in groups at the most suitable spots, separated by more or less 
inaccessible and extremely barren stretches of ooast. On Peary Land 
no ruins were seen and no trace of man, but elsewhere they occurred 
from Shannon island to 0. Glacier, where the conditions rendered 
human residence possible, relics of a time when Eskimo tribes inhabited 
the country. 

The ornithological booty of the expedition was unexpectedly abun- 
dant. After preliminary investigations at the close of the summer of 
1906, continuous observations and biological inquiries were made iu 
1907 and 1908 in a specially selected district (of which a special map 


* A large work on Eskimo crania by Prof. F. 0. C. Hansen, Copenhagen, and 
Prof. Ffirst, Lund, will soon appear. 
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on the scale 1 ; 25,000 was afterwards drawn up), in whioh mCst of the 
birds existing in the country were found breeding, partiotilar attention 
being paid to the breeding-places of such little-known species as THnga 
cantOM, Oalidhia arenatia^ Phaieropw f^ieariuB, Lama aMnei^ Lama 
ehumeua^ Anaer hueopma^ and Somaieria ajfeakibiUa. 

Of all the spedes here mentioned, the dbmithologist brought home 
an extraordinarily complete set, of specimens, not only of full-grown 
birds, but also of eggs and young in different atagea of development. 
Thus, for example, twenty-four eggs, and at least as many downy 
chicks, were collected of ChdidrU arenana ; also eggs of Lama aahinei^ 
Lama ebwrneaa^ and Phaileropua fulicariua. Moreover, a breeding-place 
was noted of about thirty pairs of Tringa eaaiutua» New for East 
Greenland was FuUgula marila^ of whioh a specimen was brought home. 
The better-known bird forma are also fully illustrated, both fully 
developed birds and young ones and eggs ; also photographs of flying 
birds, birds on the nest, and nests with eggs were taken. 

The biological notes include exact dates of the arrival and departure 
of birds, remarks on the life conditions of all the birds, pairing 
peculiarities, enemies, etc., thorough investigations into the change 
of plumage of Lagcpiu mutua^ etc. In the unfavourable summer of 
1907 there was an opportunity of studying the serious inconvenience 
whioh the untoward conditions of the ice caused to birds whose breed- 
ing is dependent on open water. Besides this systematic work, many 
observations of ornithological interest were made during the journeys ; 
thus important bird cliffs were noticed at lat. SO’’ 12' and 80° 30', where 
Fttlmarua glacialia was observed breeding. 

Abundant information has also been obtained regarding the occur- 
rence of land mammals. On such a well-known animal as Uraua 
maritimua scarcely anything new can be said ; yet observations on the 
mating and bringing-forth of the bear may arouse interest. Of Oania 
lupua there is a very full account, notes on its habits and mode of life ; 
live specimens of the animal were obtained. Cania lagopua was also 
the object of a thorough biologioal investigation as to the shedding 
of its coat, breeding, and means of subsistence in the dark season. 

With regard to Muatela erminia^ so seldom obtained in Greenland, 
very fall biologioal information was obtained. The collections were 
enriched with eight specimens — five in the winter, two in the summer, 
and one in the intermediate coat. Lepaa glacialia^ owing to its relative 
frequency and its remarkable fearlessness at most seasons, was an 
especially easy object of observation. Among other things a large 
collection of photographs was obtained of the living animals at close 
quarters. Myodea torquatua was a very interesting subject, as with 
the existence of the lemming was bound up that of several other animal 
forms. When the unfavourable weather in the winter 1906-7 reduced con- 
siderably the number of lemmings, it also produced serious interference 
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in other forme of animal life. Wherever the expedition travelled 
nnmerone traoee of Ovibo$ mMckoMm were finind—idceletonB, exoremente, 
spoon The animal itself was seen only in smdl numbers, ohiefly 
in the northernmost parts, in DanmarkQord and in Peary Land. Bimgifer 
iarandiui had also left numerous signB of its former existenoe in the 
country, but the living animal was never met with. 

With regard to the sea mammals only scattered notes have been 
ooUeoted. One of the most interesting is that TrUhsehm romarus 
Idlls seals for food. On one occasion a combat was witnessed, and 
on anot40r occasion large pieces of seal skin and blubber were found 
in ike stomach of a slain walrus. 

The insect fauna * in the district round the winter harbour has in 
the main the same 'character as that of the southern region of East 
Greenland, and differs only in containing a small number of species. 
A peculiarity is that no representation of the order Ooleoptera was 
found, nor do Physopodm occur in the collection. On the other hand, 
HmuUaptmua tnehechii^ not known hitherto from East Greenland, was 
found on a dead walrus. 

Two species of wasps (Praon Bp, and Nematus ap.) are new for East 
Greenland, and the latter has hitherto never been found in Greenland 
at all. The nests and grubs obtained of the two Greenland humble- 
.bees show that their mode of life here is the same as in more southern 
places. Flies are represented by fifteen species, besides a couple that 
cannot be identified, and a large collection of larvas. One species 
{Oatahamba grcenlaTidica) is new. Almost all the hares shot were 
infested with fleas, as was found to be the case by the Swedish 
expedition on the east coast. Hare fleas were reported by 0. Fabrioius 
from the west coast, but have not been seen since his time. Of the 
nine butterflies one species (Sericoris Bchtdiziana) is new, and also a 
larva was found which belongs to none of the known species of butter- 
6y. A bug {Nyaius grwnlandica) was also new for East Greenland. 

The collections of the sea fauna proper present great interest, 
particularly with regard to the contrast between the conditions of 
animal life in the seas of North and South Greenland. The material 
has not yet been completely worked up. Of the more interesting 
discoveries hitherto revealed may be mentioned a feather star {Antedon 
prolixa) with young in many different stages of development, a very 
valuable addition to the exceedingly scanty material hitherto known. 

Botanical collections were ohiefly made on the south coast of Ger- 
mania Land, and particularly in the immediate neighbourhood of the 
ship’s harbour, and on the rooks and small islands south of the harbour. 
But there is also a small number of plants brought from Peary Land, 
and a few from the nunataJce west of Danmarkshavn. The vegetation 


* From Dr. N. C. Nielsen’s examination of the oolleotion. 
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was scanty. In all about ninety species of flowering plants were 
brought home, of which one only (^btae ramii) is new for Oreenlaiid. 
Small oolkctiODS were also made of mosBes» lichens, fungi, and sea alg», 
as well as a quantity of plankton, the last during sea voyages. * There 
are, besides, plmts in spirits for anatomical investigation. 

During the whole sojourn of the expedi^ in Oieenla^d observa- 
tions were made of oouditions affecting jfltnt life, the depth of the 
snow, the date of its disappearanoe, tatnperature reaMigs in the under 
layer of snow and the surface of the ground, radiation of heat, evapora- 
tion, sprouting time, flowering season, seed nutrition, etc., so that very 
important biblogioal data have been obtained. 

In oonolusion, I may mention that on the Danmark expedition 
phydologioal investigations were instituted on a greater scale than 
on any preceding Arctic expeditions. In spite of various difficulties 
a series of respiration experiments was snooessfally carried out for 
one individual ; altogether there are about 120 experiments recorded. 
These are partly morning observations spread over the seasons to 
detect a possible annual variation, partly distributed over the hours 
of the day with regard to the daily period. 

These tests established the frequency of respiration, the total amount 
of air respired (ventilation), the alveolar tension of carbonic acid, and 
the carbonic acid given off. A clearly marked annual period was 
detected with turning points at the end of winter and the end of 
summer, and charaoterized by a diminution in the frequency of respi- 
ration, and of idveolar carbonic acid tension from winter to summer, 
while the ventilation and metabolism increased considerably in the 
same period. The respiration oharaoteristio of the Arctic summer, 
which showed a very striking similarity to that in a mountain climate, 
seems to be due to the effect of light. 

A series of temperature readings was also taken to investigate the 
conditions governing the temperature of the body, and a trial was made 
in the Polar night of the frequently unsuccessful experiment to test 
the constancy of the daily temperature curve in the peculiar oiroum- 
Btances, when night is turned into day and vice vered. Temperature 
curves of the inverse type were successfully obtained. Lastly, a 
number of blood samples were investigated with respect to the number 
cf Leucoeyiee and the causes of their variations. 

Perhaps it is as well to mention that by all work in which instru- 
i^^ents were employed numerous tests were made of the advantages and 
drawbacks of the instruments under Arctic conditions. 
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THE OPENIHQ OF THE OCEANOOBAPHICAL MUSEUM AT 

MONACO. 

Thb Prinoe of Monaco, whose pre-ominent position as a praotioal ocean- 
ographer was recently recognized by the Boyal Geographical Society, 
is not content with aoonmnlating data and secnring great collections 
from hitherto nnseardhed recesses of the ocean. It has long been his 
ambition to provide for the fhll ntilization of his labours by men of 
soienoe, and to this end he planned an Oceanographical Institute on 
a scale of magnitude and completeness such as has never been attempted 
by any other mdividual for any branch of science. The scheme includes 
two parts. The first of these is a School of Oceanography in the 
University of Paris, the buildings for which are now in course of 
erection, and the work of which is already being carried on by three 
professors : M. A. Berget for Physical Oceanography, M. L. Joubin for 
Biological Oceanography, and Dr. P. Fortier for the Physiology of 
Marine Life. The school will be part of the University, but with 
an independent organization composed of a French Oounoil and an 
International Oommittee on which the oceanographers of all countries 
are represented. The second branch of the Ooeanograpjiioal Institute 
consists of a museum and laboratories at Monaco, the inauguration 
of which was made the occasion of a great international gathering, 
including the representatives of scientific societies, and most of the 
oceanographers of Europe, the accompanying festivities extending from 
March 29 to April 1. 

The museum, which has been built of the local white limestone 
from the plans of M. Delefortrie, occupies a striking position at the 
southern extremity of the peninsula of Monaco, near the ancient palace 
of the Prince and the new cathedral and Anthropological Museum by 
the side of the beautifully kept gardens of St. Martin. The rooky front 
of the peninsula drops steeply into deep water, and the museum, which 
fronts the north, consists of two floors above the level of the summit of 
the peninsula, and of two, and at one point of three, lower fioors looking 
to the south backed by the rock itself and extending downwards almobt 
to the level of the sea. The ground plan of the two principal floors 
is simple, but of grand proportions. The building is 828 feet in length, 
consisting of a central portion 66 feet square, with two wings, each 131 
feet long and 49 feet wide. The entrance hall and two great stone 
staircases occupy the front of the central portion which projects 
beyond the line of the wings, and leads into an inner Hall of Honour 
standing 176 feet above the level of the sea. A marble statue by M* D. 
Pueoh of the Prinoe of Monaco standing on the bridge of his yacht 
occupies the centre of this hall, which is lighted at night by a great 
pendant in the form of a medusa, the translucent body being illuminated 
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by nnmerou inoandeaoent lamps, aad four aabddiary lantersa at the 
oomera of the roof are modelled on the pattern of radi(darian shdla. 
Great folding doore open to right and left into halls ooonpying the 
vings of the Vildin g. The western hall is fitted as a leoture-room, 
and here the inangnral oeremony on' the 29th and the banquet on the 
30th took place. The windows are fitted doable blinds, one set 
white to rednoe the glare of the son, the other set blMk to darken the 
ball and admit of the nae of the lantem for demonstrations during day- 
light. A platform runs al<mg the western end, and the whole wall above 
it is fil led by a great oil-painting showing the deep blue surface of the 
ocean ridged into rollers, with the white form of the Prinoe’styaoht in 
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the distanoe. The walls ore decorated in blue, and the panels of the 
ceiling have pictures of the sea, ships, and marine oreatnreB. The 
eastern hall is fitted with oasee containing part of the oolleotion of 
uiarine animals and ooeanographioal apparatus, and the oorrmponding 
hall on the first fioor oontainB the remainder of the coUeoti^ The 
westom hall on the first floor is used at present as a preparation room, 
hut will ultimately he available for the exhibition of specimens. 

It would take too long to describe, eyen in a cursory way, the 
contents of the various rooms. The oolleotion of apparatus for physical 
oceanography includes historical forms as well as the most recent 
Jiattems. The speoimens of marine organisms, though mainly the 
trophiee of the Prince’s own expeditions, are supplemented from 
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other sooioeey and ore yeiy dleorlj lobdled in three langnogec The 
nudeuB of a dioet intereeting exhibition lUnetratiTe of marine indaetries 
has aleo been arrangedy and thia is capable of great extenaioay and will 
appeal to many viaitora to whom tiio aoientifio exhibita would mean 
little. Below the gronnd floor of the building there are two atoreys 
devoted to laboratorieay the direotor”B roomy workahopoy and an aqnarinmy 
but theie are in no aenae baaementay fory although the aolid rook forma 
the northern wall, the windowa on the aouthern aide cipm to the 
airy with a full view of the Mediterranean. The view of the building 
from the aea ahowa how ingeniously the ardhiteot has not only founded 
hia atrdoture on the rook, but moulded it into the rook, so that when 
weathered by time it will be difficult to tell exactly where the work of 
Nature merges into the work of art. The illustration will give some 
idea of the dignity and grace of the buildingy the front of whidh bears 
the namea of many of the ahipa temoua in ooeanographioal reaearoh, 
auoh aa the OkaUengef^ Tdlima% FaMfotSy JERrcndtUe^ and Prineme 
Alice. The two groups of ooloasal* aymbolio statuary above the central 
doorway are 26 feet in heighty and represent on one aide Truth unveil- 
ing the fbroea of the world to SpiencOy and on the other Progreas ooming 
to the reacue of Humanity. 

The museum is in charge of Dr. Biohard aa Directory aided by 
a staff of asaiatantSy and a little steamer, the Mder^ ia attadhed to the 
inatitution to serve for oolleoting in the neighbouring watera, and 
for affording practical instruction to students in the methods of 
oceanography. 

At the 0 })ening ceremony official representatives of several govern- 
ments were present, including men of such distinction as ex-Preaident 
Loubet; M. Fiohouy the French Foreign Minister; Admiral of the 
Fleet von Eoester, representing the German Emperor ; and high officers 
representing the kings of Italy, Spain, and Portugal. Two French 
and one Italian torpedo-boat destroyers of the latest tjire moored iu 
the harbour represented the respective navies. The Institute of 
France was represented by a number of its most illustrious members, 
the Academy of the Linoei in Borne, the Academies of Sciences ol 
Berlin, Vienna, and St. Petersburg, and most of the leading Geo- 
graphical Societies of Europe also sent members to express their 
sympathy with^the inauguration. The British Government sent no 
representative, nor was any explanation of the omission to be found. 
We cannot doubt that a misconoeption of the importance of the occasion 
must have prevailed in the mind of some official, and that the invita- 
tion to participate failed to reach tiie proper quarter, for no Government 
in the world has spent so much money on oceanic research as ours, nor 
has any development of modem science been so distinctly British as 
oceanography. The absence of any personage of high official or social 
distinction from this country was painfully conspicuous, and the subject 
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of muoli remark and many questions unoomfortable to hear and diffioult 
to answar. British sdentiflo men were there in fair iiumber« and the 
leading sooiaties dealing with questions relating to ooeanographv sent 
delegates. The Boyal Sooteij was represented by Mr. J. Y. Bud^anan, 
f.b.8. ; the Boyal Sooiety of Edinburgh by Dr. H. B. Mill; the Boyal 
Qeographioal Sooiety by Dr. J. Soott Kellie ^the OhaUenger Sooiety by 
Dr. Q. H. Fowler; Mr. W. B. Ajcoker^ of tfie Board of Agriculture and 
Fisheries^ and Prof. W. A. HerdmOnt of Lirerpoo^ were also there. 

At the inauguration oeremony on Maroh 29 the Prinoe delivered 
the address, a translation of which appears on another page, and at 
its oonblusion the French Minister for Foreign AfBurs, M. Piohon, 
oongratulatod him. in very cordial terms on the auspioiouB oooasion. 
Admiral von Eoester conveyed the qrmpathy and appreciation of the 
Glerman Emperor, and dwelt upon the unique character of the museum. 
Admiral Gxenet conveyed a gracious message firom, the King of Italy ; 
and Count de Sousar-Bosa, in a most eloquent speech, spoke of the 
intense personal interest taken by the late King of Portugal, himself 
an ardent ooeanographer, in ooeanogpraphioal research — *‘One might 
say that the unfortunate king, jealous of his ancestors who had 
formerly caused the surface of the oceans to be explored by the valiant 
Portuguese navigators, had devoted himself to the still more diffioult 
enterprise of exploring the most inaccessible depths ; ” and the yoimg 
king had recently dedicated a museum in Lisbon to receive his father’s 
collections. The Senator Odon de Buen conveyed the good wishes of 
King Alfonso. After the performance of a new cantata entitled La 
Nef Triomphale,” specially composed by M. Massenet, three short dis- 
courses on different aspects of oceanography were given by Professors 
Berger, Fortier, and Joubin. Another new musical production, the 
Marche Inaugurale,” in which M. L6on Jehin the composer had 
happily introduced the stirring strains of the Monegasque Hymn, 
closed the proceedings, surely the most memorable with which any 
scientific institution had ever been opened. 

In the evening there was a special performance of the Monte Carlo 
< >pera Company, in the course of which an “ Ode to Thought,” specially 
written by M. Baoul Qunsbourg, was recited by the great French 
elocutionist, Mme. Bartet. 

On Maroh 30, after the banquet in the museum, the^Frinoe proposed 
the toast of the Heads of States represented at the gathering. M. 
Kinile Loubet, in the name of the Council of the Paris Ooeanographioal 
Institute, greeted the Prince of Monaco as a Prinoe of Science, whose 
remarkable work was the admiration of the whole world. Prof. Her* 
gesell of Strasburg spoke in the name of the International Committee 
of the Ooeanographioal Institute ; M. Emile Picard, in the name of all 
the Academies of Sciences represented, proposed the toast of the new 
dibooveries which would result from the common efforts of men of 

No. V. — Mat, 1910.] 2 q 
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iK^enoe of all natibna in the domi^ in whioh the Prinoe oontf nned 
to explore. H. Maaaenet, the oompoaer. nnnhle from fllneea to he 
preaent^ sent a most doqnent addfess on the part of the Aoadmy of 
Pine Arts, in the oonrse of which he said, That vessel which we see 
riding in the bay with the decemng linee of a simple yacht destined for 
pleasure trips, yon haye snatched mdely firom the calm of these sonny 
seas and driven towards the frosen oceans of the north, turning the 
BnmptnooB ship into a floating laboratory where life is led in serious 
researches after new truths.*’ M. Pfoier for the Paris Society of 
Natural History and M. Gabriel Bertrand for the Pasteur Institute 
offered" their he^y congratulationB, and Dr. Scott Keltic, speaking for 
the Geographical Societies of Europe, expressed the high esteem in 
which the Prince’s work and his snooessful enterprise in founding this 
museum was held fay all students of geography. M. Girard, in the 
name of the Maritime League of Portugal, made a speech which con- 
cluded with the reading of the following touching message firom the 
King of Portugal : — 

** Girard* say to the Prince of Monaco, for whom I have so great 
a friendship and admiration, that from the bottom of my heart and 
more than any one else 1 associate myself with the opening of the 
Oceanographical Museum. Tou, better than others, knew the reason, 
so dear and so precious to my heart as a devoted son who can never 
forget the work of his beloved father.” 

The other proceedings included various excursions, a magnificent 
firework display and pageant of the landing of Hercules in the harbour 
at Monaco, and a demonstration by Lieut. Bonrr6e, by means of tht 
cinematograph, of the working of oceanographical apparatus on board 
the Princeue Aliee^ the representation having the illusion of reality to 
an extraordinary degree. It is the Prince’s intention to have every 
operation of the manipulation of appliances reproduced in this way foi 
use in the lectures at the Oceanographical Institute. 

Four committees on scientific work redeemed the occasion from the 
charge of being a mere pleasure party, and these occupied the attentiou 
of oceanographers of all nations. An no report of these meetings haH 
yet been issued, we defer a summary of the oonolusions arrived at. 
The proceedings terminated with a state reception in the gorgeous 
Palace of Monaco, where the brilliance of the array of na^al, military, 
diplomatic, and official visitors almost swamped the sober garb of the 
students of science gathered from all lands to hail the inauguration 
of this great gift to research. 

OPENING ADDRESS BY H.8.H. THE PRINCE OP MONACO. 

The ceremony which is taking place in the presence of a distinguished audioncu 
is evidence of the progress of a science uhich, though still young, is firmly 
established in intellectual life. Now the science of the ocean enters into possession 
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of this palaoe <m which the axohlteot has impraued the oonceptioTi of his genius, 
thus ftilflUing my desire of paying the same honour to the two direoti^ foroes of 
cmlisation^Art and Boienoe. It enters into this palaeot where the first echoes 
that haye resounded among its walls and columns have inoreased the prestige of 
two leaders in the musioal world. 

Oceanography now owns fleets to explore the a^sma^ savants to develop its 
riches, chairs to educate its teachers and spread ibroafa its pursuit, and it is liberally 
supported hy many powerful states and sms enlightened individuals. Two 
exalted personages in particukr havd earned the gratitude (of oceanographers. 
William IL, German Emperor, haa done mneh to confer on hie country a glory 
superior to idl human forms of amhitloni namely, that which owes its life to the 
atmosphere of laboratories ; and he directs his attention chiefly to the scieuces 
connected with the aea. The Emperor extends his interast beyond the limits of 
his emfdre, for he has patronised the creation of this monument ; has sent forth 
vessels to investigate the waters of the sea as fitr as the Indian ocesn; has erected 
on the Peak of Teneriffe, one of the loftiest summits that rise above the waves, an 
observatory for oceanic meteorology ; and, lastly, encourages by marks of his royal 
favour all, whatever may be their profession, who distinguish themselves by their 
scientific work. 

King Oarlos of Portugal devoted the best part of his leisure to the pursuit of 
oceanography, and he was giving a useful example to the science of his country 
when a crime, inspired in the lower depths of politics, and which broke in upon 
the progress of morality, terminated the life of this learned, artistic, and excellent 
monarch. Thus in our rime, disturbed by the collision of an old current of 
barbarism with the ebuUirion of the modem spirit, we see wild waves flood fields of 
human nature which would be already protected if so many ancestral impulses had 
not rendered them a domain difficult to reclaim. But atavism, this restricted force 
which carries through successive stages of existence the influence of previous 
generations, yields but very slowly to a force eternal in the universe, the force of 
evolution, which draws men on to a future concealed behind the veil of time. 

lu speaking of science we must congratulate Germany and the Bcandinavian 
toiiiitries, where both nation and state have felt that scientidc culture contains the 
>^curet of civilization, where so many citizens constitute foci of intellectual develop- 
nient, where this culture guides the arrangement of ideas. 

On an occasion like the present the audience will certainly recall to mind the 
iiu'morable British savants who first overcame the prejudice against the possibility 
life in the deep waters and carried out the glorious pioneer cruises — Carpenter and 
Wy ville Thomson, John Murray and Buchanan. These recollections lead us to Milne 
wards, who was my master in the science, and Magnaghi, whose work opened 
the way for marine science in Italy ; while oceanography expects from Charcot, 
'1 lioulet and de Gerlache, Ymoiguerra, Agassiz, Steindacher, Nordenskjdld, Porel, 
tiiid the noted German oceanographers further contributions to the great work of 
the illustrious phalanx. 1 also think of Spain, where, yearvago, sailors of the old 
i>diool taught me navigation, bringing me into such close contact with the sea that 
^ho union has become indissoluble. Nor do I forget that the Bussians, with 
Ijt llingshausen, Kotzebue, and Linz, have, perhaps first, produced studies of the 
ocean waters which are still of great utility, forerunners of Makarof, who was 
^Matched from the higher ranks of science by one of those wars which the most 
''irbarous instinots of mankind still produce amongst us. 

Here, gentlemen, you see that on the territory of Monaco has arisen a proud 
inviolable temple dedicated to the now divinity which reigns over the 
^"lellrct. As for me, I have lent the forces of my brain, of my conscience, and my 
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noiremgQty to soieiitiie tmih on the only gromidirtm (MehNnents 

ofastebleoMUsatiqiicaii mataroguiMnteedagaiDSttheinooiiataiiflyofli^^ 

The analyaia of leoogniced faots on the formation and ooune of the world, 
soon made it eyident that the ocean had played the chief part in the eeries of 
caueee and effdots to which is due the first appearance of life. Then the inyesti- 
gation of the waters eioited the enthusiasm of sayants, as well as of the inoreasmg 
multitude of those who understand the pleasure of knowledge and desire to oppose 
the brutal anny of ignorance. 

OoeaDOgraphy has shown that eyen the abysses of the sea, far from being 
uninhabited, as badly informed sayants formerly declared, are much more densely 
populated than the atmosphere, where life occupies a single leyeL Then it pointb 
to the basin of the seas, this natural crucible in which float in solution the 
elements fumished by the Earth for the formation of organisms, as the cradle cf the 
flrst Hying ceU. And hence we may beHeye that we, beings leading a terrestrial 
life, are refugees escaped from the ocean with the energy distilled in the bosom 
of the waters which furnishes our bodies with the forces of life and reproduction. 

Are we happier under the brightness of the sun than in the phosidioresoence 
of the abysses? in the rarefied and yariable medium of the atmosphere than in 
the still space where centuries have watched the transformations of Hying sub- 
stance? If pleasure is measured by the intensity of the sensations yielded by the 
spectacle of the moyements of the uniyerse, assuredly we are fisyoured ; but it may 
be that true happiness lurks in the abysses where riiadows pass in silence indis- 
tinctly lighted by phosphcrescent gleams, where death succeeds so suddenly to 
life that the two mysteries are often merged together, and whbre the cruel nc^on 
of annihilation neyer penetrates. 

Oceanography deyelops rapidly, because in the history of the Earth the present 
and former r&s of the ocean have attractions for all sciences. Accordingly, in 
view of the proportions of a work which extends from pole to pole oyer all longi- 
tudes, in all depths, and through all times, it has been my wish to combine the 
intellectual forces of all progressive countries in order to consolidate its foundation 
and direct its growth. 

1 have, then, established the institute the first section of which is opened 
to-day — these galleries, destined for material collected during my scientific life 
and for similar treasures to be acquired in the future; and the laboratories where 
1 wish that oceanographers may make use of the means gathered together for tbo 
furtherance of the science. The other section, which will shortly be opened lu 
Paris, is a centre of instruction situated in the very heart of the university and 
completely autonomous, whither the youth of the schools already flock to libteu 
to the teachers I have appointed. 

A French council, which includes some of the most eminent men, conducts the 
administration of the whole scheme, but an international committee, including the 
most prominent oceanographers of all countries, controls its scientific interests. .And 
on the occasion which calls us together to-day, unique in the history of our institute, 
when all the men who have assisted me in realizing this grand intellectual work join 
hands, knowing that age may soon arrest my efforts, I express my confidence that 
the honour and learning of one and all will suffice to continue after my time and 
in the same spirit the task to which 1 have conscientiously devoted my life. 1 
that this monument may afford a shelter for the labours of savants impartially, aud 
hope that it may never minister to the vanity of any one; and when the last 
acclamations of this assembly, proclaiming the coming of age of a new soienoe, 
die away behind us, the simplicity which accompanies the birth of the greates 
moral forces will Uke up its abode here for ever. 
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Th# giw Ijy you to niy soiontlfio oamr o?arwlMlmB me wttA joy, 

for it proves to me thlA I buye not led by an uncertain pf^th the toilers who have 
followed me, but have been aUe with their oo-operatiou to iacrease a little the 
light which guides us in the progress of the dignity of humanity. 

I also desire to express my gratitude to the official missions, to the delegates 
of Bcientiflo bodies, to the illustrious men come hither from all parts of Europe 
to do homage to a new branch of modem soleaee, the power which transforms 
the conditions of life^ the mental attitude of men, and the relatkms of nations. 
And while I experience a feeling of vioiory at this spectac^ of an intellectual' 
cohesion fhll of encouragement in the midst of the aimless agitations of the world ; 
while I see promises of peaoefulneaa in the more and more active participation 
of states in the festivals of art and science, 1 am moved to tbe bottom of my heart 
at seeing here the delegates of the Institute of France. For this association, the 
purest emanation of French genius, has for twenty years followed and supported 
my labours, and I regard it as the inspirer of my working career. When I let my 
pyes rove among the ranks of my auditors, I find everywhere some memory that 
appeals to my mind or my heart. 

Lastly, I would testify my affectionate esteem to the group of workmen who 
represent the builders of this edifice. During the eleven years their task has lasted 
they have never disgraced themselves, no disagreement has cast a shadow over 
their workshop. In spite of the tempest which dashes so many brains defenceless 
against the wild instigatioDB arising from the gaps in an imperfect civilization, 
their prudence has not given way. Therefore, to-day, in an hour of l^itimate 
pride, I would not only recognize the merit their energy deserves, but also express 
the feeling we experience of the moral grandeur of the work accomplished. 

Gentlemen, 1 open the Oceanographical Museum of Monaco in order to hand 
it over to the servants of scientific truth. In it they will find quiet, independence, 
and the emulation which fertilizes thought. When their thoughts wander from 
tills monument over the blue waters which veil the mystery of our origin, they can 
^wcep all round the world, coming in contact with organisms which hand down to 
us tlie story of the ages. When they skirt the flank of our mountains, or rest in 
their caverns, or in the midst of remains of dead generations, they can plunge into 
dreams called forth by the history of the Earth. And if they mount to the 
summits which dominate all the horizon, they will easily reach the recesses of the 
universe, there to lose themselves in the secret of our destiny. 


the royal commission on canals and waterways. 

This Commission was appointed on March 5, 1906, to inquire into the 
Canals and Inland Navigations of the United Kingdom and to Report 

on— 

(1) Their present condition and financial position. 

(2) The oauses which have operated to prevent the carrying out 
of improvements by private enterprise, and whether such oauses are 
I’omovable by legislation. 

(3) Facilities, improvements, and extensions desirable in order to 
complete a system of through oommunication by water between centres 
of oommeroial, industrial, or agrioultural importance, and between such 
contres and the sea. 
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(4) The prospeot of lieaefit to the trade of the oonntiy oompatiUe 
with a reaeonaUe return on the probable ooet ; and 

(5) The eiqpedienoy of canals being made or acquired by public 
bodies or trusts, and the methods by whioh funds for the purpose could 
be obtained and secured, and what should be the system of control and 
management of such bodies or trusts. 

Four Reports have been issued, embodied in seven volumes. Yol. 7 
— ^ihe fourth and final Report on England, Wales, and Scotland— con- 
tains a discussion of the evidence of the 268 witnesses examined and 
the conclusions of the Oommissioners. 

Fart I. is an ** Historical Sketch,*’ and contains much interesting 
information. The first canal constructed in the United Kingdom, as 
distinct from a canalized river, was the Bridgewater canal, from Worsley 
to Manchester, opened July 17, 1761, and the greatest part of the 
existing system had been oomj^eted by the end of the eighteenth 
century. *The flourishing period for inland waterways came to an end 
as the railway era advanced, and the position of the canals as to total 
traflBo has been at best stationary between the middle of the nineteenth 
century and the present time, while the transport business of the 
country has multiplied several times. 

The total mileage of canals and navigations at present used in the 
United Kingdom is given as about 4670 miles — 3639 in England and 
Wales, 183 in Scotland, and 848 in Ireland r 3310 are neither railway 
owned nor controlled, and 1 360 are so owned or controlled. It is shown 
that the canals in this country were constructed upon no general scheme 
or system. As a result of this, while it is possible for a canal boat to 
go from London to the Mersey or from the Severn to the Humber, the 
line of waterways is controlled by such a multiplicity of authorities 
that there is an absence of uniformity in width, depth, in general 
conditions and in the dimensions of the locks and bridges. An obstacle 
to through trade therefore exists, similar to that which at one time 
existed through the difference of gauges in railway lines. 

In Parts II. and III. the Oommissioners consider the present condition 
and financial position, and tables are given comparing the years 1888, 
1698, and 1905. It appears from these that the tonnage conveyed hy 
those waterways of which statistics are available was, in 1888, 85,301,8.')7 
for the United Kingdom, and in 1905, 34,136,767, thus showing a 
practically stationary condition. It is apprehended by the Oommis- 
sioners that under present ciroumstanoes capital engaged in manu- 
facturing certain classes of goods in the Midlands may gradually migrate 
to the coast, or even that the process might take the form of the closing 
down of works. If, on the other hand, through increased cheapness 
in moving materials, the Midland industries can be maintained or 
expanded, the railway companies must also gain, as they would retain 
the passenger traffic and a large share of goods traffic of a certain class. 
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Four man roatBi have been aeleoted by the Oommiasionere which 
should under any policy of improvement be treated as “ giMt highways 
traversing Central England ” These form what is popularly called 
the “OroBB,” and oonneot the Birmingham and Midland distritfcwith 
the estuaries of the Thames. Mersey. Severn, and Humber. After a 
careful review of the oontinental waterways and a consideration of the 
conditions in England as compared with tho^ in Fiance. Belgium, and 
Germany, the Commissioners oondude that it would not be practicable 
to follow the oontinental lines too olosely. and that J[> large a standard 
of dimensions as that which has been adopted in (Germany, North 
Belgium, or even on French oanals would not be suitable here. 

In dealing with the question of water-supply in Part X., it is of 
interest to note that the investigations of the Commission have shown 
the neoesiity. if the oanal system of the oountry is to be improved 
and extended in the future, of an authority which would have power 
to collect and tabulate information regarding the flows of rivers and 
streams and as to the water supplies available in distriots where inland 
waterways now exist.*’ The diffioulties of investigation were greatly 
enhanoed by the absence of statistioal information as to the flows of 
rivers and streams. The Commissioners oonolndethat the improvement 
of the main routes of waterways and of the branohes and feeders would 
be of great benefit to the trade of the oonntry. Opinion was divided 
iiB to whether or not the traffic would give an adequate direct return on 
the necessary capital outlay. 

“ The Commissioners have realized more and more as their inquiry 
has proceeded, how hopeless it would be to expect anything from the 
waterway system of England and Wales in the future for the benefit 
of trade and industry if the waterways were left in their present 
disunited and unimproved condition.” 

The most urgent part of the recommendations is that a Waterway 
Board should be appointed, oonsisting of three or five Commissioners 
paid and giving their whole time to the work, their duty to be to 
review the whole situation, and on being satisfied that either the 
acquisition or unifioation or in addition the reoonstmotion and improve- 
ment of certain waterways would be desirable, they should propose 
a scheme for the sanotion of Parliament, and should have power, with 
the approval of the Treasury, to issue stock or raise loans guaranteed 
the State to obtain the capital required. 

It is indicated that the work of carrying the entire soheme for 
improvement into efieot should be gradual, each stage being preceded, 
hy a careful estimate of the cost and prospects of traffic returns. While 
btate aid is recommended, it is added that, “ It would be necessary to 
ascertain, as regards each snooessive measure of improvement which the 
Waterway Board take up, as to what extent assistance would be rendered 
at least some of the localities and interests that would receive l)enefit.” 



Bes, SOME BBOBNT OHAVOE8 IN THE OOXTBSE OF THE TRENT. 

The aoqniwitioii of any Britidx waterwaye of importanoe now in the 
hands of railway oompanies is advised as an early part of the sidieme. 
Whether the ooUeotion of information as to the flows of rivers and 
streams shpnld be entrusted to the Waterway Board is recommended 
as worthy of oarefnl ooasideration/* 

The xeoommendationB in this Beport do not refer to Ireland, as a 
separate Beport will be issued on the Irish oanals and waterways. In 
Fart XIV. the Sootbh waterways are dealt with. The project for oon- 
stmoting a ship canal between the estuaries of the Forth and Olyde is 
oonaidexed. The Oommissioners obtained the views of the Board of 
Admiralty and the Oommittee of Imperial Defence on this, and the 
conolusions of the Oommittee show that, while a ship canal construoted 
to meet the requirements of the Admiralty would unquestionably 
possess some strategical value,’* this would not be sufficient to warrant 
any considerable expenditure foom Government funds, or a State 
guarantee of interest on the total estimated cost of construction; but 
that some Government aid would be obtainable towards a commercial 
canal of the required dimensions if it followed the route through Lochs 
Lomond and Long. 

As to the Oaledonian canal, the Oommissioners recommend that the 
Government diould take into consideration the advisability of making 
further grants for works of improvement. 

It is stated that a strong case has been made out for improved 
communication across the Mull of Kintyre, with only two looks at the 
two entrances. The Commissioners would not attempt to decide between 
the rival projects laid before them of the improvement of the Orinan 
canal and the construction of a canal at Tarbert. 

Broadly speaking, the Commission favours a policy of unification 
and improvement, the details of which must be left to the proposed 
Waterway Board. • The Majority Beport is signed by sixteen of tho 
nineteen Commissioners, but with reservations in five oases. 

J. S. 0. 


SOME RECENT CHANGES IN THE COURSE OF THE TRENT.* 

By BXRNABD SMITH, M.1L., F.G.B. 

Attektion haring been drawn, during the last two or three years, to certain 
changes which were said to have taken place in the course of the Trent within tho 
historical period, I was led to consider whether other changes had been put on 
record, and how far they agreed with geological and other evidence. The results of 
my inyestigations are embodied in the following somewhat inadequate account of 
that part of the Trent between Nottingham and Gainsborough. The district most 
minutely described, because best known to me, lies between Newark and Dnnham 

* With the permission of the Director of the Geological Survey. Besearoh Depart- 
ment, December 16 , 1909 . 
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Bridge 12 xuilee to the aorth, in Bheet 113, 1 inch Ordaaooe Surrey Map ; beyond 
tbeie limite only one or two isolated and striking examples sm mentioned. 

The Ancient Trent. 

m • 

In late Glacial timesg watang probably impounded by an icy barrier, escaped 
over a col or wind-gap at Lincoln and depoeitad iJie gravels cappinjitbe blgbesi 
bills between Newark and that diy. The gap was lowered, and a second Reries of 
grayels dlstiibnted on gently inplfned sbpea of the solid ri^ka and in hollows 
scoured through the older gravebu Such gravels occur near NcAtingbam, Radcliffe, 
FamdoDg and Newark, the latter place they stretch to Winthorpe and 

Langlbrdg and thence in a wdl-dedned S-shaped belt to within miles of Lincoln. 
The waters again rapidly fell* almost to the level of the Trent valley, and then 
escaped by two exits : the Humber and the Lincoln gap. Gravds thus accumu- 
lated not only occupy the present valley floor, but spread widely over the ground 
to the east, abut against the well-marked terrace of the second series near Langford 
and Eagle, and sweep round the northern flank of the Doddington hills to Lincoln. 

The scanty evidence at our disposal tends to show that all these deposits were 
formed after the retreat of the ice, for although they rest upon boulder clay at 
several points, they are never found beneath itf 

Agdn, the valley floor between Nottingham and Newark is post-Glacial, because 
no drift has been found beneath the river deposits.! The river had, however, 
established its present course before the close of the Pleistocene period, because 
the bones of extinct mammalia § have been found in the valley deposits above 
Nottingham. At such a time heavy floods would occur on the melting of ice and 
snow, and the river and its feeders would be larger and more powerful than the 
present stream, which cannot lift and spread gravel over its flood-plain. The 
stream was choked with debris, and compelled to split into rapidly changing 
branches which spread the gravels far and wide. 

Since their accumulation the inequalities of surface have been partly levelled up 
by deposits of fine sediment brought down by the side streams. 

The Trent of To-day, 

The surface of the present river is at a riightly lower level than that of the 
latest gravels. At ordinary times it rearranges the mixed sand and gravel, deposit- 
ing the sand above the gravel, and placing a layer of fine loam, derived mainly from 
Triassic rocks, upon the top of alL Thus the alluvial plain within the old gravel 
j>lain is built up both by lateral movement or planation, and by floods which level 
np the surface. 

Evidence for Changes, 

The conclusions arrived at as to recent changes in the river's course are based 
ni)on evidence of the following kinds : — 

(1) Geological — noted on the ground. 

(2) Historical and documentary. 

(3) Old maps and plans. 

(4) The flood-banks. 

(3) Reports from living witnesses. 

Probably when the Marlstone of the Lincoln cliff was cut through. 

t “The Geology of the Oountry around Lincoln,” Mem, Oeol. Surr, (1888), p. 145. 

t “ The Geology of the Country between Newark and Nottingham,” Mem. Qeol. 

(1908), p. 78. 

§ Ibid. 
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Sta^fi0ai^ 

TSUigei of Sttnish and Sai;on<ori|U ue flitofttedi upon bolli fapki of the 
Tmntk which from Tory early timci Im been a means it oommimioiitto and a 
highway. 

The Foss dyksb west of Lincoln, follows the course of the old Oair dyke, a 
Boman work connecting the Lincolnshire fens with the Trent near Torksey. GatcB 
of some kind were without douht erected by the Homans to prevent the waters 
from reaching Lincoln by way of the Carr dyke, for in the past every flood muat 
have taken this route to the sea. It is also probable that the flve low gaps on the 
east of the Trent valley — at Marton, Torksey, Foss Dyke, Newton, and Bpaldford— 
were embanked by the Homans;* * * § the banks are at any rate of very ancient date. 
The southern, Spaldford ** Wath bank ** is most dangerous, because the fall from it 
to Lincoln is greatest. In February, 1795, it burst, f owing to a thaw following 
two months of frost and snow, and the flood covered 20,000 acres west of. Lincoln. 
The bank has often been in peril when floods have inundated the Trent valley* 
Domesday Book records that the water of Trent was kept so that if any should 
hinder the passage of boats he should make amenda Henry I. gave the Bishop of 
Lincoln penniarion to erect a bridge at Newark, ** so that it may not hurt my city 
of Lincoln nor my hoiongb of Nottingham.*’ $ 

Acts of Parliament relating to the navigation were imased between 1699 and 
1794, and troubles about weirs arose as early as 1292. These and other instances 
mentioned later show that importance was attached to the omitrol of the water<; 
from fairly ancient times. 

‘ Cfhanges in the Oowrse due to Invasion of the Chravd-jfiasn* 

Changes involving more than mere strughtening by cutting across a loop have in 
some cases been determined by the peculiar conditions of surface of the latest valley 
gravels between the recent alluvium and the old valley wall. These flats are 
traversed by a drainage system consisting of hill-streams and of becks, which often 
rise near the river, flow away from or parallel to it, and finally make junction dowi - 
stream. Should the heads or loops of any of their shallow trenches be near a point 
where the river m flood is likely to overleap its bank (e-^r. the outer curve of *1 
meander), the conditions favour a change of course: the flood pouring into tlic 
shallow groove would be concentrated and cut away the strip of gravel hetmcii 
the old and new path. 

Hod not timely repairs been made to the bank south of Holleston in lOO*), 
the Trent would have accomplished this feat and swept down the course of the 
Hundell dyke past Holleston and Stayihorpe. 

RaBtall,§ quoting from an autograph of Thomas Heron, of Newark, says, 
“ Where the main stream now runs by Kelham, there was a small brook which 
not being sufficient for the various purposes of the Sutton family resident there, a 
cut was made from the Trent to the brook which gave a turn to the whole current, 
... it then forced its way and formed that channel which is now seen. Thoie 
were carriage bridges over the brook, at Kelham and Muskham, . . . and tlicy 
were obliged to build bridges over the new and extended river.” This probably 
happened previous to 1225, for tolls were then collected at Kelham bridge. || 

* J 6. Padley, * The Fens and Floods of Mid-Lincolnshire ’ (1882), pp. 1, 2 

t pp 2,8, and Map. The effects are still visible, 

t ‘Viot Oounty History of Nottingham,’ p 288. ^ 

§ Hastall (William Dickinson), * History of the Antiquities of Newark * (1805), p ^ ’ 

II Nottingham Borough Beoords, 1225, November 17. 
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In 184f iO Mw« nifc) Jcim de flnUon of Averliaiii nnd others 

mado CttH oM 9^ dekunent of the Newark mlUetB. 

At KdnMft H^piMp of meat alluTium H no wider than the river itself. # 

As ehroatdMi hf Dtokinaon and Throaby, Holme was a hamlet attached to the 
parish of Nodii Hbakhanit until the Tient^ during a high flood in a.d. 1600, 
separated the two jdaoee; but teton’a mif, published about 1576, shows Holme 
already out off* A wl]]i of Stephen Surflett,^ of the same date, leaves land for the 
raaintenanoe of the watte4Mttik at Holme ; it is therefore probable that the change 
took place in Surflettfs lifetime* The ailatium between Helme and Muskham 
IS thrke the width of the stream (Fig. 1) ; but whereas the Sttham cut was nearly 
straight, that at Holme must have followed a winding course. Subsequent 
movement of the meanders would account for the greater width of the alluvial 
strip. Last century an old man at Holme remembered a barge siDking m the 
river on a spot now an orchard 100 yards from the stream.! 



>10 1 — ^THB TRENT SEFABATINQ HOLME FROM NORTH MUBKHAM THF STIFPLED 
AREAS ABE GRAVEL BOALB 1 INCH = 1 MILE 


Changes on the Beeent Alluvium, 

The Nottingham Borough Becords for 1392 give an account — after Royil 
^ ommissions in 1378 and 1883— of a *• Process against the Lord of Col wick for 
obstructing the course of the Trent,** the sahstance of which is, that William do 
f^olwick, Kni^t, and others, have diverted the waters of Trent from its ancient 
course into a trench by which a pmtion of the said water formerly held its course, 
*y planting obBtruotions. The water totally left its former course and ran to the 
in Over Colwick, where a closed “ wear** was made. The former course, about 

* % thanks are dne to Mr T. M. Blagg, Little Carlton, Mr E L Guildford, 
Nottingham ; Mr. A. E Frost, Kelham ; and others for suggestions and references 

t B G. Wake, mjx. ‘ The History of OoUingham ’ (1867), p 85 
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1| miles in length, between the Til of Adbolton and the Til of Orer Qolwiok, 

was destroyed and filled up so that 



FIQ. 2. — MAP OF THB TRENT VALLEY BETWEEN 
SOUTH OOLLINOHAM AND SOUTH CLIFTON, 
SHOWING OLD GOUBBBB AND THE BANKS 

(dotted) which are not actually AT 

THE water's edge. CROBBEB INDICATE 
POINTS WHERE OORRABION IS PROCEED- 
INO ; THE STAR WHERE THE BANK BURST 
IN 1796. SHADED AREAS ARE EEUPER 
MARLS ; GRAVELS ARE STIPPLED. SCALE 
1 INCH = 1 MILE. 


•hips oould not oome to Nottingham 
for nine years. The former course is 
the Old Trent now defining parts of 
the boundaries of Colwiok and the 
Borough of Nottingham. 

Instead of passing Edham, as at 
present, the Trent, or a branch of it, 
formerly passed Newark some 345 
yards distant from the Oastle and 
joined the Devon below the town. 
This Old Trent, now a mere trickle 
in a narrow winding valley, separates 
the hundred of Newark from that of 
Thurgarton. Above Newark an arti- 
ficial cut connects the Old Trent with 
the Devon, which, after flowing be- 
neath the Oastle, joins the Trent at 
Grankley’s point miles down- 
stream. The arrangement is shown 
in an old map of ISSSi^in Brown's 
* History of Newark.’ 

Further north the stream has, at 
some unrecorded * date, cut off a field 
from Carlton parish, and although 
separated from it by the river, the 
villagers still exercise their right of 
pasturing cattle thereon. This field, 
Carlton Holme, by its uneven surface 
has the appearance of being formed 
by lateral movement of the river ; the 
old flood-bank may have fixed the 
parish boundary. 

Between Sutton on the left bank 
and the Meering, an island is shown 
on Saxton's map of 1676, and on 
others down to Harrison’s of 1702. 
The eastern channel has silted u]), 
and old meanders are visible upon the 
site of the island (Fig. 2). 

Sutton South Holme was an island 
in 1834 ; t a part of the western stream 
course BtUl exists as a long pool. The 
river evidently bifurcated by pouring 
sideways, from the outer curve of a 
meander, into the channel of a stream 
draining the alluvium. The entrance 
to the backwater points downstreaiUf 
probably because the meander has 


* E. G. Wake, m.d., ‘ The Histeny of Oollingham ’ (1867), p. 88 
t Map published iu 1884 by G. Sanderson, Mansfield. 
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moved in that direetion. ISile aim Up^Bed at Duahain ieland nfitmd to 


Aam tlie river, rad bekmging to Button, to Smithy manh, a paetute eoiue 120 

THh Ixwndary on the east fix- the ute 

of the old Trent which changed Ite course befbite the date of Saxton’s map 

^ of CJifton hiu, east of the Trent, an oW meandering oourse. mow than 
a mile long, outs off a pieoe of gtouad known as '•The Eoiiee." This old course 
is prohaUy of great antt^ulty, besause it was the boundary rf four perishes : * It is 



BTBEAM AND CUT OFF THE BACKWATEB. 


I'ow narrowing and filling up, but maps from 1791-1834 depict it as half the width 
the Trent. 

^ On Mamham Holme, Fledborough Holme, f and under Newton Cliff, stretches 
^ choked with silt and water-plants, represent other courses, 
lik ®cuth of Dunham bridge, shown on maps from 1794-1834, was shaped 

•it th*^^ Welsh harp. The rirer invaded a neighbouring drainage-channel 

'I e turn of a meander which has since progressed downstream, as shown by the 

“ewtowpathbank(Fig.8). 

^hrou^!*h^f ^ Qirton, South Clifton, and Spaldford. It is still a parish boundary 
11 ^ ^ focttd ^ 25 feet (C. Fox-Strangways, vol. 44i 

^"lS8laiKlOe()logirf,vol.4> 




874 BOMB BSCnSNT OHABGEB IN THB OOVBBB OF TBB ITKltlt. 

Th» Fleet Btreern. 

Between Lengford and Oirton there is a low westerlj-ftdng diff of gravel and 
sand, beneath wbioh the Fleet stream flows from Winthorpe to Join the Trent neai 
Girtom The relations between the diff and aUuviel plain make it olear that the 
Trent has worked along different parts of it at one time or another ; there are, in 
faoti expansionB of the Fleet at Langford, Beesth<vpe, and Qirton, ai^ formerly at 
Ool^ham, which must be regarded as re^ of the old Trent. The most important 
is the Fleet mere, between Beesthorpe and GKrton ; onoe a fall mile long, it is still 
a picturesque lake as wide as the Trent itself, and two-thirds of a mile from end 
to end (Fig. 2). 


ifovement of the IVentfrom Eaet to Weet 

Before separating Holme and Mnskham, the Trent probably followed the line 
of the Fleet at Langford and the Slough dike (a parish boundary), which enters 
the river at the Roman bridge lately discovered near GromwelL At some prerious 
date it flowed past North and South OoUingham, where two long pools have been 
recently drained ; and the Fleet mere is undoubtedly a part of the old river. North 
of Girton some low gravel islands are so closely connected as to preclude the possi- 
bility of the river having passed through them except at thdr northern end near the 
Wath Bank. 

Whether the Trent flowed beneath the whole length of the gravel cliff at the 
same time is an open question. 

Wake and others assume that the floods are efforts of the Trent to regain its old 
channel, now occupied by the Fleet. They point out that the hundred of Thui- 
garton on the west is separated from that of Newark, not by the Trent, but by the 
Fleet, and conclude that the Trent followed this course in King Alfred's days. 

The river has certainly moved from the east to the west, and is still doing so. 
On its right is a well-dissected gravel plain ; on its left an unbroken sheet, upon 
which it tends to encroach. 

It first left the Wath Bank at some date before 900 a.d. (according to Wake), 
when the hundreds were defined ; deserted the Fleet mere between the tenth and 
sixteenth centuries ; and lastly separated Holme and Muskham. There were pn)- 
bably intermediate stages when the river cut through from North Collingham to 
Carlton Rack, and when the Kelham parish boundary was crossed. 

Thus the old story is repeated. The ancient Trent flowed directly from Newark 
to Lincoln ; then some of the waters fell away to the west to find exit by the 
Humber. Now the river flows in a northerly direction, but is edging to the westeio 
side of its valley — an eflect probably due to freer egress through the remarkably 
narrow gap between the Keeper hills of Marnham and South Clifton, which would 
tend to shorten and straighten the course as far south as Kelham and Averham. 

Lateral Movements. 

Abandoned meanders and dying pools occur in such numbers that the con- 
elusion is forced upon us that without embankments or drainage the valley would 
rapidly revert to a state very similar to pafts of the Mississippi vailey, where 
anastomosing channeb and ponds occur in unusual numbers.* 

These channels were mostly formed within the loops of meanders during the 
process of planation. My colleague, Mr. W. B. Wright, mapped at least twelve 
holloAvs or dry channels on one square mile near BUrtdn Joyce. 1 myself havi 


* See PI. 52 , * Interpretation of Topographic Maps.' Salisbury & Atwood. I'dOH. 
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frequentlj noted tbein on the large Holmes below Newark. They are now being 
formed at Smithy maiah, and near Oollingham wharfe and Qarltou ferry, whem the 
rirer may in the ftituie atraightea its oonne as it did at Bole and Burton near 
Oainshoroi#. 

The "Smug add diver Trent” was well known to Shakespeare, for Hotspur^ 
iTtny Brnry IV^ Ft. L— proposes to out throng the neck of the Button loop or 
“ Bound.” By 1790 the kop had almost olosed, aa4 in February, 1792, the Bole 
round was fareaefasd 1^ thd liver (poadbly aided by the bore or "sE^ir”)— an 
event oelelanted three years lator hy a Ur. Gamlll of Qdnsbormgh, who published 
a map shoeing that the other loop would soon snffer the same ftte 4). White’s 
Directory of Nottinghamshire for 1832 states that " UntU 1797 the Trent here 
(Burton) took such a oirenlar sweep that a boatman might have thrown his hat on 
shore and after oaOing 2 milee have taken it up again, but in that year the stream 



no, 4. — BUBTOJN AND BOLB BOUNDS, AFTEB A MAP BY MB. QUBNILL, BENB. 

QAINBBOBOUGH, 1795. 

iuiced itself through the narrow neck of land in a straight linoi in consequence of 
winch the old winding channel was filled up. and divided betwixt the counties 
<^1 Nottingham and Lincoln, besides which the latter had now about one hundred 
‘icres on the west side of the course of the present river,” Both rounds have 
lecently been transferred to Nottinghamshire, and remain as swampy hollows 
lu Burton and Bole parishes, whose boundaries they partly define (Fig. 6). 

About a mile north of Newark, near the Crankleys, an old loop of the Trent 
h)inis an ox-bow lake. This loop appears as a right-an^ed bend in a map of 164G 
(K viued and published in 1726), drawn by the chief engineer of the Scottish army 
l^esieging Newark ; and again in Chapman's map of 1774. In 1861 the Great 
Noithem Railway was carried across the then well-developed loop, and to facilitate 
rations, the bridge was first built upon the neck of the loop, and the river 
tliveited to a new channel cut across the neck beneath the bridge. Human remains, 
tlo^cribed by Huxley as Neolithic, as well as antlers of red deer, bones of ox 
aiKl horse, Vere found beneath the bridge at a depth of 26 feet.* Oth-r evidences of 


* The OeologUt, vol. 4. 1861, pp. 246, 849, 415, 495. 




576 B01IX*IU6QB3fT ^aAlTOliS Hr TBl OOmMB OV' W TBSMT. 

* (i 

« x « 

xetmt Meral laoraneiit m nmneroiui ; the example BoUttfe, given above, is 
a case in pobi* Roman pottery oooureia the gravdi on the vreat hank above the 
BomaB bridge^ where the river runa atralght, and a block of dieased liaa atone was 
recently found here in excavations for a look, at leaat 26 feet from the tank. 

Again in a.!). 1649* a fiddr-Hiitnated beyond the Trent, bat in OoUliigham 
pariah^p-onoe of 86 aoiea, had been reduced to 8 acres by enoroaohment. 

2%e Flood-banki. 

The moat striking evidence of planadon is famished by the flood-banks, 
althou^ the age of many of them is obscure. Some are as old as, or older than, 
the pjsrish boundaries they define, others ore comparatively recent. 



FIG. 5. — THB TBBirr AND THE ABANDONED BOUNDS WHICH HAVE BEEN TBANSFEBBED 
FBOM LIHOOLNSHIBE TO NOmNGHAMBHIBB. (a) OBDNANCB MAP OF 1824. 
(6) OBDNANCE MAP OF 1898. SCALE 1 INCH = 1 MILE. 

The Trent is supposed to be a tamed river. Its banks are fortified by fiood- 
banks, piles, stones, cement, and even sunken barges; yet it still persists in 
meandering. As fast as it undermines the flood-bank, the latter is repaired from 
the outside, hence the river, so to- speak, pushes the outer flood-bank before it 
where vigorously corrading, but leaves the inner bank isolated by deposit of 
sediment. A second inner bank then becomes necessary to carry the towpath. t 

These deserted banks and new towpath-banks between Gollingham and S. Clifton 
have been plotted on the map (Fig. 2), which shows clearly the movement of the 
meanders. 

Since the Dunham island was formed, the meander, in moving downstream, has 
deposited at least 15 acres of sediment. 

Interference with the River, 

If the natural swing of the river is tampered with, it retaliates by readjusting it^ 
course below the point of interference. A single case will point the moral. 

* Wake, ^ History of Oellingham,’ p. 88. 

t Aocor^g to Mr. F. Baynor, of the Trent Navigation Company, the towpath was 
made somewhere about 1768. 
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A bieakirarer wm buUt \ipon the eastern bankAbove Kelham bridge abont nine 
years ago to protect the Newark-^Eelham road. The river then attadked the road a 
little farther downstream. Bepairs were made last year, and the bank was 
protected by stakes, oement, and sunken barges, with the result that the mal> flood 
is thrown into ihe.eastem span of the bridge^ and is rapidly clearing away a large 
stretch of gravel and loam which bad acoumnlated below. The opposite bank has' 
entirely altered ; shaUows appear where none mte before, and deep holes take the 
place of sboals ; the movement is in fast felt a great way downstream. 

The following is a list of some of the maps showing the Trent in Nottingham^ 
Bhire; 1576, Saxton; 1646, oldef en^dneer Scots army, cqt>ied and revised by 
S. Buck, 1725; 1670,Blom6; 1676,Thorototi; 1695,Morden; 1727, MoU's English 
Atlas ; 1744, J. Jeffsrys, Junr. ; 1744, J. Ohapman (Ist Edit) ; 1777, Emm. Brown ; 
1793, T. Harrison ; 1794, Gary; between 1792 and 1797, J. Chapman (2nd Edit.) ; 
1795, Gumill (Burton and Bole rounds); 1801, C. Smith; 1818, A^rowsmith; 
1824, Ordnince Survey; 1834, Saunderaon; recent Ordnance maps. 

Mr. G. W. Laicplugh : Mr. Smith has shown very clearly that changes have 
constantly taken place throughout historical times in the course of the Trent; but 
to any one who knows the structural conditions and past history of the valley, it is 
really surprising that the changes of the river have not been even greater. Indeed, 
that the stream should have maiutained so nearly its present course daring historic 
times is good evidence for the interference of man from an early period. The river 
flows along a wide valley with a flat floor built up from the overburden of material 
brought down by ancient floods, and the present stream is inadequate to remove this 
material. Upon this flat floor the Trent, under natural conditions, would be likely 
to shift its branching channels every season, or even many times in a season, as we 
know to be the habit of uncultured streams of this typo in the unsettled parts of 
the world ; but it is not allowed to do so. We see plenty of evidence that it once 
had this habit, in examining the old alluvial deposits of the Trent. Man came, and 
found it inconvenient to have an untamed river, so he set about to tame it; and 
D<'W it affords a good example of the effect of civilization upon a stream. 

The travelling downstream of the meanders is of course what takes place in 
('very river of this type ; and it would be very interesting if the rate of travel could 
he deflnitely ascertained. But I understand that there is doubt in some cases 
whether the old flood-banks were erected originally close to the river-brink, and 
where this doubt exists it may not be quite safe to calculate from the present 
relative position of the bank. Still, as to the truth of the principle on which 
ihe argument is based there can be no doubt. 

Mr. W. Whitaker ; I know very little of this particular piece of country, hut 
some of the points that Mr. Smith made might be applied to other rivers, as to the 
Thames. A parish-boundary sometimes crossed the river, and the county-boundary 
did not. This gave rise to an important law cose between Middlesex and Surrey. 
There was another point which interested me, the gradual swaying of the river from 
one side of its valley to the other. We have a very remarkable case of that in one 
of the notable Thames tributaries, the Lea. That river has gone from west to east, 
and apparently it has done this far longer than in the case mentioned in the paper, 
bc'cause at present the river has gone so far to the east that it has cut off nearly all 
•^igns of presence on that side of the valley at a much earlier time. All the 
gravel-flats are on the western side, and that looks like a tolerably steady move 
horn one side to the other. Mr. Smith has included among his evidence historical 
and documentary matters; I think that ho will often find that particular class of 
evidence not worth much; it may sometimes be very misleading. In the legal 

No. V.-^Mat, 1910.] 2 R 
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om Spoken of, tbo judge said he would not aooept a ilngle map or dooumeut ae 
dVideuee^andlihiukhesaTedhitnadfaDdlke jury agreatdoiloftiouble^ Ikope 
that ICr. Bmith wBl exeroiae great judgmout as to how he deals with this sort of 
eTideuoe. He ttmy get in places veiy good historical and documentary evidence, 
hut you most always be ready to put a query after it It is to bs hoped that this 
Inquiry will be extended lower down the river. It is a Ug thing, and no doubt 
Hn Bmith has found it convenient to take a pirn first I bdiere that there is in 
this country a great deal to be done in this tracing out of the course of even some 
of onr best-known rivers, snoh as the Thames, that we may get much information 
from oarefhi work of the sort Mr. fihnith has given us. 

Prof. P. F. Ebhdall : My interests lie rather in the earlier than in the later 
phases of the history of the Trent valley, but as a student of the Humber 
dnuni^ 1 cannot but be interested in Mr. Smith’s paper. The evidence adduced 
of a general awing to the westward and the explanation offered seemed to b<> 
very satisfactory. It was an attempt on the part of the river to shorten a part 
of its course. Taken with the case of the Lea mentioned by Mr. Whitaker, it 
pointed to the necessity for caution in accepting the assertion frequently made in 
geological and geographical text-books that north-and-south-flowing rivers, when 
uncontrolled, tend to awing to the right under the influence of t^ie Earth’s rotation. 
Here are twovivers, one flowing to the north and the other to the south, swinging 
to the left ip iqpite of attempts to control their courses. Mr. Smith has shown that 
there are limits to a river’s forbearance, and that when endeavours are made to 
control its course at one place it promptly reasserts its determination to obey its 
own natural teudenoy. 

There are one or two points in the early part of Mr. Smith’s paper that 
interested me very much, though I am afraid they do not belong to the main 
subject-matter of bis paper — ^his allusions to the Buccessiye stages of the deepening 
of the Trent valley, indicated by the terraces, and his suggestion that these changes 
took place before the close of the Pleistocene peHod. I am inclined to think, by the 
evidence afforded by the Trent above Nottingham, that these changes must have 
taken place in the very early part of the Pleistocene period. The remains in one of 
these terraces included hippopotamus and rhinoceros. Now, the hippopotamus is a 
distinctly early element in our Pleistocene fauna, and if I remember rightly, the 
deposits in which they occur are very little above the Trent level, and I should 
therefore be inclined to place the high-level deposits at a yet earlier Btag(\ 
Another ix)int is the Lincoln gap. The level of the rock floor in the Lincoln gap 
is 23 feet below Ordnance datum. 1 should like to know how that would bo 
explained by Mr. Smith’s study. There is a much larger question that I hoped 
would have come within the scope of the paper — the strange discrepancy between 
the very early history of the upper and that of the lower Trent. Streams joining 
the Trent drainage below the furthest point mentioned by Mr. Smith, flow 
upon a deeply eroded landscape; a landscape that lies, in one case, 170 feet 
below Ordnance datum (at Barnby Dun near Doncaster). And that is not on 
isolated observation. In the upper part of the Trent valley no such deep trougii 
has been discovered, and it is a very difficult problem to decide why there 
should be this striking discrepancy between this upper and lower course. I would 
suggest that there has beea a warping that has brought up the upper course of the 
Trent, that has raised it, concurrently with the lowering of the lower course. 

Dr. Stbahan : The remarks made by Mr. Whitaker on the Thames forestall au 
observation I bad in my mind at the time. It is^ a fact that at Goring 
bit of Oxfordshire has, so to speak, travelled over into Berkshire; I know of no 
historical record of how the river changed its channe1| but that it has done so 
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can be seen by oompering the portion of tbe oounty boundary with that of the 
present main stream on the 6-inoh Ordnanoe map. Mr. Smith’s aooount of the 
struggles of the Trent to expand its yallsy has proved so Interesling that I should 
like to see tUs line of lesearoh followed up in the case of other rivers, and a -Som- 
parison made between rirera of different ohanMster as regards the work they are 
doing in altering their courses and shaping their Talleys. 

Mr. B. BittPH: With regard to the remarks of Hr. Whitaker about documentary 
evidence^ I know only too well that there is not too much r^ianoe to be placed 
upon it, and have therefore only dealt in.detall with those parts of the valley with 
which I am well acquainted. In reply to a question by*Prof. Kendal as to the depth 
of the rook floor in the Lincdhi gap; I do not think there is any difficulty abouj; it. 
Altboegh the surface of the latest Ti^ey gravels of the Trent is slightly higher than 
the mirface of the present alluvium, their base is considerably below the base of the 
alluvium. At the very narrow gap near Clifton these latest gravels are below 
Ordnance datum. 'The fall foom the Spaldford bank to Linooln is oonstderable, so 
that it is not surprising to find the rock floor of the Lincoln gap 23 feet below 
Ordnance datum. There is no evidence in this area as to the warping of the lower 
course of the river; the foil in each set of gravels between Newark and Lincoln 
reems to be much tbe.8ame throughout. In oondusion, I must thank the members 
of the department for the very kind way in whioh they have received this paper. 


HUSIL’S EXPLORATIONS IN NORTHERN ARABIA, 1008-9/ 

f»Y his last journey — a toilsome and dangerous one — Alois Musil has removed 
fiom OUT maps the blank space which covered the whole large triangle between 
Aiabia Petrsea and Syria on the one hand, and Mesopotamia on the other, 
leaving Vienna in the beginning of June, 190S, he arrived at Damascus on the 
I'Hh. Thence after long negotiations he succeeded in getting into communication 
With the powerful Sheikh of Northern Arabia, Nuri ebn Shal&n. Then with bis 
companion, Sergeant-Major Thomasberger, of the Military Geographical Institute 
of Vienna, three servants, and nineteen camels, he made his way in the middle of 
September to the camp of the sheikh, whose travelling companion he then became, 
'riienceforth he either marched with the sheikh or made lengthy excursions of his 
own from the camp. First and foremost, he measured out a base to the south-east 
oi Dmeir, some 75 miles east of Damascus. Next, on October 11, he set off with 
iivt camels to the steppe regions in the north-east, and, passing hot springs, remains 
ot Itoman military stations, and the ruined town of Isrie, arrived at Resafe, 
1 - miles from the Euphrates. The ruins of churches and palaces in Besafe, with 
tbeir iDBcriptions in Greek, Aramaic, and Arabic, proved of high interest for the 
jnstory of art. This place marked the most northerly point of Musil's journey. 
1 bcnce directing his course, first to the south-east and then to the south-west, he 
I'etumed to the same spot by another way on November 2. During three more 
<?\('ur8ionB of a like kind, but more extensive, the explorer made a plane-table 
''Uivey of the whole region. The last excursion lasted from tbe end of March to 
the middle of April, 1909. In the intervals between these expeditions, he under- 
b»olc shorter survey trips, or, proceeding further with the sheikh’s camp, secured 
<'t1iTiographic records. It sometimes happened that, returning from an excursion 
bis own, he would be a whole week in tracing his way back to the camp. 


* Commonioated by Dr. Earl Peuoker. 


2 B 2 









MUSIL'S EXPLORATIONS IN NORTHERN ARABIA, 1908-9. 581 

TheEe trips, it should be noted, were all carried out under incessant alarm 
from robber bands or hostile tribes. On his second excursloni whicli was directed 
eastwards, Musil was stabbed in the back by a lance and in the breast by a knife, 
while with his attendants he was stripped of everything down to his shirt. It was 
only his familiarity with language and manners, and the friendly relations he had 
established on former journeys, that got him out of this and similar awkward 
predicaments. He suffered also at the hands of thieviA guides, whilst even worse 
dKEculties were caused by the climate and by the badness of the drinking-water, . 
which more than once laid him on a bed of sickness. He passed nights in the 
oi>en when the temperature varied from 8^*5 to 23° Fahr., and these would 
be followed by days with an air-temperature of 115° Fahr. Early on December 
10, as told by him in a preliminary report to the Vienna Academy of Sciences, 
lie had difficulty in adjusting his headcloth and blanket, so hard were they 
fiozen, while his men hardly dared take hold of the water-bottles for fear of their 
breaking. After sunrise they warmed them by the fire ; for to have kindled a fiie 
earlier might have exposed the party to attack. On the third excursion, which, 
starting in the south-west part of the region under examination, proceeded south- 
wards, it was with great difficulty that he found a guide. Nobody was willing to 
accompany him on these “Death paths “ which, following on a ride through the 
desolate black desert of el-Bseita, led into the defiles of the westerly arm of the 
sandy desert of Nefud. On this excursion Musil pushed as far as the most 
southerly point of Jebel el Ghanem (27° 50' N.), where lies the old Nabataoan 
Vecropolis of el-Maiyene. The fourth excursion led him to the eastern and 
central parts. There, in the hot parched land of el-Hejera, further march was 
rendered possible only by carrying water in a linen waterproof cover tied to two 
Middle-bags and carefully guarded by Musil himself. Water-bottles were inadequate 
to the purpose. Here, in the mountainous land round Jebel Anaza, a peak renowned 
111 fable, they suffered much from cold snowdrifts. On the watershed to the 
south of Anaza, there is in the Hamad next to no valley-formation, and, throughout 
an area 220 miles long by 250 miles broad, there was nowhere a single spring nor 
imy standing water. 

On April 12 Musil crossed what ho describes as the dreadful spurs of the Harra, 
looking like fortifications and overtopped by extinct craters. May saw him again 
with the sheikh in the west, engaged mostly in ethnographic labours. In the 
middle of June he again visited, for the study of its inscriptions, the Khalifs 
castle of Amra, made known by him on a former journey. On the 19th, with his 
c.iravan he bade good-bye to Sheikh Nuri, and by the middle of July the explorer 
wdh once more in Vienna. I’he results of his travels are to be gathered up in the 
tallowing separate publications, which will contain much matter of geographical 
mtorest ; — 

1* Additions to the map of Arabia Fetreea in the north-east and south-east. 

Map of Northern Arabia, embracing the region from 37° to 44° E, long, and 
horn 3(>° to 27° N. lat. This will extend to the Euphrates. 

•». Topographical report with exact description of the whole area explored, 
accompanied by many plans, sketches, and photographs. 

4. Ethnographical report including an enumeration of all the nomads who have 
tlicir camping-grounds in Northern Arabia, as well as an ethnographic description 
of the one remaining representative of the old Arab stock, the tribe of the Rwala. 

•'^“8. Reports on natural history, inscriptions, linguistics, and other subjects. 


( 682 ) 


REVIBWS. 

EUROPE. 

Fbakgb. 

* B^gioni et Pays de France/ Joseph F^vie and Henri Hanser. Paris : Fdlix Alcau. 

1909. 7 f rancid 

The student of French Geography is fortunate in the possession of a series of mono- 
giaphi^ by specialists, issued in recent years, on various well-defined areas or districts 
in France. These studies vary greatly in length and in the importance assigned to 
difierent aspects of the subject, though the broad regional treatment is of mucli 
the sfime character throughout. So there is evidently room for a volume like 
the present, which combines and systematizes the conclusions of the speoialistB ou 
a definite plan and within reasonable space. The book shows both the advantage 
and the defects of such a compilation. It is admirable as a guide to the geography 
of France in general, and is far from being superficial, since the authors had a 
yrealth of material from which to draw. But the application of a uniform system 
to a great variety of regions does not permit of the due differentiation of the factois 
in geography which have a greater or less value according to the character of 
the particular area under discussion. Uniformity is gained only by the saorifict 
of due proportion. Moreover, the treatment is necessarily lew satisfactory for those 
districts, notably in the south and part of the centre, where less specialize material 
is available. None the less, the book is of great value as a gjiide to recent geo- 
graphical work in France, and should be particularly useful to the teacher ; much 
specialized work will be needed before England can be treated in the same way and 
with equal thoroughness. Its value is enhanced by the bibliographies at the end 
of each section, including references to maps and illustrations as well as texts. In 
one point the map references are open to criticism. The 1 : 1,000,000 geoiogic.il 
map is given as the standard throughout ; but it is impossible to verify many of 
the conclusions in the text from that map. In fact, for some purposes, even the 
1 : 500,000 map is insufficient in scale. Illustrations and diagrams are abundant, 
clear and to the point. A. J. S. 

‘ Erosion of the Coast and its Prevention.* By F. W. S. Stanton. (London ■ 
St. Bride’s Press. N,d, Pp. 68. Flam,) A concise hand-book to a subject whitli 
has lately attracted more than passing attention through the labours of a Hoyal 
Commission. The excellent diagrams have suffered the common fatality of ovci' 
reduction. 

* Switzerland of the Swiss. By F. Webb. (London : Pitman. 1909. Pp* 
254. IlluBtratiom, Gi.) The title is presumably intended to convey that thib 
volume deals, not with the narrow interests of the tourist, but with Switzerland 
as a State. The people, their industries, art, education, religion, and government 
are the piincipal topics of a useful work of reference. 

‘ Wanderings in the Boman Campagna.* By Rodolfo Lanciani. (London : Con- 
stable. 1909. Pp. xiii., 378. Map and Ulustratiom, 21s.) A delightful volume 
by an author full of enthusiasm for all the interests of the Campagna, frhm its 
antiquities to its biology. But as those who know his work will expect, the anti- 
quarian is his principal interest, and, as a geographical study, the contrast betuvecu 
the Campagna of the Empire and that of to-day is valuable. At the cost of 
weight, the volume is beautifully illustrated. 

‘The Pyrenees.* By H. Belloc. (London: Methuen. 1908. Pp. viii., • 
IllfMtrationB and Maps, 7s. 6(f. net,) Mr. Belloc has written an exccllcn 
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practical guide thoae who wlah to climb in the Pyreneep. He has not sought 
to write an <»dinai 7 guide-bookf but to set down what cannot be found in s u c h 
books— the things which he himself only learned slowly during several joujmeys 
and after much lesdiog, and whibh he would like to have been told before he ^st 
set out. Apart from detailed descriptions of several districts, the volume contains, 
among other useful informaHon of a general ohar^ter, two illuminating intro' 
duotory chapters on the phyrioal nature and phlittoal character of the Pyrenees. 
The author reveals himself aa an artist in a large number of sketches of varying 
value, while the rough but practical sketch-maps which abouedHhrough the book, 
will be regarded as one of its most useful features by those who venture among the 
Pyrenees. 

ASIA. 

^ Asia Minob. 

< The Thousand and One Churches.* By Sir W. M. Bamsay & Miss Gertrude li. U<dl. 

Hlustrated with photographs and plans. Pp. xiv.-580. Hodder ft Btougliion. 

1900. 209, net. 

The title of this book, which refers to the ruins of Bir-Bir-Eilisse in ancient 
Lycaonia— actually the ruins of not more than fifty early churches— docs not 
promise much geographical ioformation ; but, nevertheless. Sir William Bamsay’s 
introductory chapter on the site and its surroundings treats of questions of interest 
to readers of this Joumcbl. The chief of these is the hydrography of the Kara 
Dagh group of mountains. He brings out clearly the contrast between its condition 
in antiquity when adequate measures were taken for storing water, and its condition 
now that the old works have been allowed to decay. What ho tells about the 
Kara Dagh and also about tbe irrigation system of the Eonia plain (now in 
process of restoration) shows that we need not presuppose any serious meteorolrgical 
change to account for the altered state of this region. It was fertile and well populated 
in antiquity, simply because extensive and well maintained works of engineering 
science existed then. Incidentally both Sir W. Bamsay and Miss Bell show further 
that the uppermost mountain levels, cow generally deserted and wild, were once 
the resort of men even in very remote times, and in some cases were permanently 
inhabited. In the last chapter Sir William Bamsay discusses once more the 
i>roblom of ancient topography which centres round the name and ooins of Barata. 
The intermediate chapters are from Miss Bell’s pen, and deal with the architectural 
icutures of the Bir-Bir-Kilisse churches in particular and of Anatolian and Syrian 
I liurches in general, whose construction falls between the fourth and eighth centuries ; 
hut the large question, to whose solution they make a notable contribution — the 
question raised by Strzygowski in his Orient eder Rom — is not without geographical 
hearing, since on its solution depend to some extent our ideas of the character and 
lelations of the near Eastern peoples during a large part of classical antiquity. 
Was the influence of West or of East most strong in Anatolia in Hellenistic, 
Uoman and Byzantine times ? Where were the fountain heads of those infiaenoes 
and by what routee did they pass ? All interested in these questions will find 
this finely illustrated book well worth study. 

D. G. n. 

Ceylon. 

Ancient Ceylon : an Account of tlie Aborigines and of Port of the Early Civilisation.’ 

By H. Parker. London : Luzao ft Co. 25s. iiet. 

This admirable record of much minute ’research, made by one possessing the 
‘'i^ecial qualifications attached to the position of an engineer officer of the Irrigation 
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Department, Oeylon, hae mAy merits. It is divided into three main partem 1. The 
Aborigines; II. Structural Works; III. Arts, Implements, and Games; with a 
cbi^ter on the Origin and Signification of the Cross and Swastika. 

The abori^nes, like those of many other countries, were described by the 
earliest immigrants as Kukshasas (demons), Nftgas (nondescript beings with cobras* 
heads behind their own), and are probaUy now represented by the Yaeddas and 
Wanniyas. The immigrants to Northern Oeylon are naturally to be expected from 
Southern India, and it is probaUe they were furnished by the N&yars or Nairs of 
Malabar. Though there is no direct proof of such immigration, there is, besides its 
geographical probability, evidence in the existence among the Eandian Sinhalese 
of features resembling those of the Indian N&yars. 

The Takkhas or Yaeddas are mentioned in the early Sinhalese histories, and it 
is recorded, in the Mahavansa we believe, that Pandukfibhaya, the nephew of the 
king, with their assistance, defeated and killed his uncle and reigned at Anuradha- 
pura, where he established his Yaedda allies on three sides of the city. This 
happened about 308 b.o., and he reigned to about 275 b.o. His character is that of 
a wise and impartial ruler, who, besides beautifying his capital, promoted and 
encouraged irrigation works on a great scale; these mainly took the form of 
holding up vast volumes of water by means of embankments placed across the lines 
of drainage. The modern Yaeddas are great hunters ; they are subdivided into 
coast Yaeddas, village Yaeddas, and forest Yaeddas. Their mode of life, their food, 
weapons, and hunting are all carefully described; the author remarks on their 
amazing power of passing through thick Jungle like shadows so quietly as to be 
able to approach all animals except the pea-fowl and kill or wound them 
before they are aware of the presence of the hunter. They have no fear of 
elephants, bears, buffaloes, or other beast the forest contains, whilst the leopard is 
said not to attack them. 

As may be imagined from the author’s professional training. Part II. on Structural 
Works is of special interest. It deals with an examination of bricks in order by 
their measurements to fix approximately the dates of the chief buildings, and goes 
on to describe the buildings and ruins tbcmsolvos, the lost cities, and the earliebt 
irrigation works. Finally, Part 111. treats of inscriptions, coins, weapons, and tools, 
and games indoor and out. 

The chapter on the Cross and Swastika well repays attentive perusal; the 
development of the latter from the fonner has led the author to a solution which, 
whether accepted in its entirety or not, provides at least a possible reason. The 
decision as to whether it is adequate is left to others. 

There are fully 700 pages in the book, and 275 illustrations and plates. 

W. Bboadfoot. 


Nobthebk Guina. 

‘ The Great Wall of China.’ By W. £. Geil. London : Murray, 1009. Map 
and lUuiiratioM. Price 218. net. 

In spite of imperfections, this work, as a record of exploration, may faiily 
claim to be unique. No previous traveller seems to have ever contemplated 
or attempted to examine this astoimding structure from end to end, much less 
carried such a project into effect. In fact, the task of thoroughly exploring tbr 
Great Wall still awaits fulfilment, for its loops, supplementary branohes, and older 
and derelict sections are so numerous that extensive examination would be a f<ii 
more lengthy and tedious business than the journey recorded in the present woik< 
Dr. Geil is somewhat obscure as to Sis exact line of route, and his map is most 
unsatisfying, from a geographical point of view. But the numerous photograph*’ 
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of the Wall reproduoed in Oie book before ua, though reduced lu scale and aize 
are undeniable evidenoe of the reality of this “ crosfhoountry journey, and of the 
remarkable eccentricities and varieties of design that in the courra of twenty 
centuries have orej>t into this wonder of the world. For, be it understood, there 
is nothing like the uniformity in the alignment of this great rampart that one 
might infer from Prof, von Mollendorf s rather theoretical brochure on the subject 
Having ourselves explored part of the Wall, we can testify that, so far as the 
easternmost section is concerned, the conformation of the structure varies according 
to the nature of the ground, and this would appear to be its pareading characteristic 
throughout, 80 far as Dr. GeiFs photographa enable one to judge. The author 
landed at Ohing-wang-tao, the well-known harbour on the Gulf of Pechill, and 
thepde fcdlowed the Wall westward from Shan-hai-kwan, past the Mule horse-pass 
and the Ming tombs, along the Inner Wall to where it rejoins the northern loop 
on the borders of Shansi. Thence, proceeding in the main westwards, through the 
southern Ordos country and Elansu. The chief halting-places were Ning-hsia, 
Chun-wei, Lanohou-fu, Liang-ohou-fu, Eanchou, Suohou, and Eia-jU-kwan, the 
famous western gate on the verge of the Central Asian desert. A detour to Bining 
enabled the author to bring back some valuable information as to a section of the 
Wall west of that town and hitherto practically unknown to European writers. 
Mr. H. F. Ridley, the well-known missionary resident at Sining, furnished 
Dr. Qeil with a map of this rediscovered waU, and curiously enough it seems 
to bear out the testimony of the old monk Grueber (see Astley’s * Collection of 
Voyages ’), who makes special mention of ** a vast wall *’ running continuously 
from Sining to Suchou. The photographs of this part of the journey are particularly 
attractive, mainly owing to the remote and unfrequented character of Western 
Kansu, while special interest attaches to the illustrations of Eia-yii-kwan, where 
the Wall comes to its distant western end. On the whole, we may be permitted 
to wish that the author had given us rather less Chinese history and legendary 
lore and rather more geography. Ho certainly appears to have penetrated through 
some particularly interesting tracts of North-Western China, but the absence of 
a methodically written narrative, the mixing up of incidents of travel with the 
iliaries and translations of his followers, and the difficulty of connecting the 
immerouB excellent photographs with the very inadequate sketch-map supplied, 
all help to detract from the merit of a work which might without much trouble 
have been made of greater scientific value. 


East and Central Sumatra. 

*Aui' utiuon Wegon dnioh Sumatra. ForschungBroisou iu Ost- und Zeutral-Sumatra, 
1907.’ Von Max Moszkowski. Berlin : Dietrich Rcimcr (Ernst Vohsen). 1909. 
Pp.S28. Price, hound. Urn, 

The author travelled in the Sultanate of Siak in east Sumatra and in the Rokan 
states, on the western side of the Sultanate. He paid great attention to the ethno- 
graphy of the tribes inhabiting these countries — the Tapungs, Akits, and Sakais, 
and gives numerous drawings of Malay houses, oil- and sugar-presses, baskets, 
fishing implements, etc., of the natives. Perhaps the most interesting information 
1 '' that on the Sakais, one of the most primitive races in the world. As far as 
M. Moszkowski could ascertain, they have no religious ideas of their own, even the 
‘''iiperstitions now prevalent among 'them being borrowed from the Malays, as well 
•IS their tools and implements, except the most primitive. In some of their customs 
they differ from their brethren in the Malay peninsula. M. Moszkowski is a 
^^^logist, and he made collections of birds and animals, and also of some botanical 
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*Vnml tnA in TaikestMU* $7 0$tMn J. K» IMot Wciod. (London 
ClhainDa& A; BaIL 1910 [1909], l&r. ntt) A plwpatlj written record of 
travel and Aoodiig. The author started from Kashmir^ and was fbrioiiate enough 
to seoUre permission to go bj the Qllgit road and the Hudimi vallaft emerging 
into the Taghdomhash Pamir and Turkestan by the Eillik paasn The path which 
desoends from the pass leads into the Earachuknr valley^ a wedge of Ohinesc 
territory driven in between Russia and India, and actually meeting a similar 
tongue of Afghan territory, whioh^ approaches from the west It is thus a case 
of where four instead of three states meet. OvU poU was here secured, as uell 
as ibex, wapiti, bear, and other big game in the Tiao-shan valleys, which wire 
the author’s main objective. It is interesting to read that the telegraph is makmj; 
progress in Turkestan, and that Kashgar is now actually in direct connection with 
Peking. Captain Price Wood’s return home lay through Russian territoiy. 

* li’Empire Japonais.’ By J. Dautremer. (Paris : Ghiilmoto. 1910. Pp. 308. 
2£ap and Jlhtatraiions. B/ra.) A close study of the eoonomic and administrative 
conditions of Japan. The geographical introduction is somewhat perfunctory and 
the usual absence of an index goes far to destroy the value of the book as a work of 
reference. 

‘L’lle de Java sous la domination fraD 9 aiBe.’ By 0. J. A. Collet. (Brussels 
Falk. 1910. Pp. xiii., 558. Plana and Illuatrationa. 10 fra.) This book deals 
with a subject on which works of easy reference are rare — the history of the Malay 
Aichipelago at the time when Frenrii interests were prominent there, and camt 
into conflict with those of Holland and England. Military operations are dealt with 
at length, and illustrated with plans. The book is Simply written and replete with 
detail, and, being well iudoxed and provided with a full analysis, is easy to consult 

* Dans les Marches Tibe tames.’ By Jacques Bacot. (Pans Plon. 1909. Pp 
iii., 216. Map and IHuafrationa. 3/r. 50.) M. Bacot travelled m 1907 in the 
parts of Tibet which he to the north-west of Yunnan, about the lower part of the 
Mekong headwateis. He adds to our knowledge of this territory a number of viviu 
impressions of the land and of the people, with many of whom he established the 
iiiobt frieudly relations. The French language always seems to enhance the pleasuic 
of reading a book of this sort. 

* Through the Malay Archipelago." By Emily Richings. (London : Henry J 
Drane. 1909. Pp. 251. Gs.) This ** slight volume” has been written as a 
tompnynon de voyage to the wanderer who adds a cruise in the Archipelago to 
hiB Eastern itinerary.” It contains a description by a lady traveller of a tour 
through the Dutch East Indies, and embodies a good deal of information of i 
tourist character about a part of the world which has not figured to any 
extent in English travel literature. It is, however, an irritating volume, spoiltd 
by excessive word-painting, and supplied with neither illustrations nor maps. 

AFRICA. 

EXPLORAIION AND SfOBT IN EaBTBRN EQUATORIAL AfBIOA. 

* In Afrikas Wildkammom als Forsoher und Jager.’ Von Dr. A. Berger. 

Berlin . Paul Farcy. 1910. 

Dr. Berger, accompanied by Captains J. Roth and Kuct von Donner, has almost 
out-Bchillingsed Schillings (who, by the by, seems to have settled down into the 
placid position of a professor, and who contributes a preface to the work undci 
review) in his splendid photographs of wild life in the most wonderful part of 
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^ ** wild beasts, or wild peoples, 

has 06614 M MU till •» Tma m word and ploture.** The photwaohe imnmi the 
rate diittotka c^ h^ mpMdy untouAhed. and thw'iie not too about 
ftem of the triok-thoee cords, traps, tents, and camera 

disguues W^ oMMUndly obtrude themselres into the modem surpiise picture 
beast or oM* 

The three traTeUen, whose experiences are recorded in a ^t which is as 
interestfag as its photographs, entered British East Africa by the Momhasa-Ueanda 
milwyj^ trmwelM thsnee and by eararan to the Ouaso Syiro, Lake Ba^^o, 
Worth mfpmt the Blpon iUls of the Me, Kampala and Entebbe. Lake Albert, the 
Mountain Me, Gkmdtdcoro and Egjrpt. They also made an exourrion m the 
diroctiou of Mount Kenya. Although a great many acknowledgments of indebted' 
ness for kindnesa, etc., appear in the preface, these are all directed to Oermans in 
Germany and Lond(m, and nothing is said about the British officials who seem to 
hare been both kind and helpful to this expedition. 

But, judging from soine of the photographs and statements, these Gorman 
gentlemen seem to have been unacquainted with the English language, or, at any 
rate, unable to interpret and apply the puMiehed Game Begulations and the 
notifications about Game Beserres. Or, it may be, that, as occasionally happens, 
they were accorded special privileges. At any rate, though the fast disappearing 
white-mantled Colobus monkeys are supposed to be very strictly protected, there is 
a photc^raph on p. 244 of a great heap of slain “ Colobus Affen,'* and that, too, in 
what I believe is still a Qume Beserve. But, after all, as the British themselves 
onour these laws more in the breach than by observance, there is no need to 
grudge a similar laxity of control to German travellers who make such splendid use 
of their opportunities as is the case with the writer of this book and his friends 
(some of whom, though not actually his companions on this particular journey, have 
lent him further photographs). 

Ihis book will be a feast of delight to all who are interested in the fauna and 
peoples of Africa. It should^ certainly be translated into English, because it is 
valuable for its text as well as its illustrations, illustrations of a fauna which 
JH disappearing so rapidly under the raids of “ sportsmen ” that its more interesting 
matures will probably have ceased to exist in another twenty years. 

When the present writer in his work on LTganda ventured to make some remarks 
ironi personal observation of the difficulty of descrying giraffes amongst the acacia 
I'lticb, and Btill more amid those vestiges of burnt forests which were the result of 
ush fires, his statements as to this mimicry were somewhat disputed by Mr. Selous, 
ut it is clear there is this resemblance between gaunt tree trunks and immobile 
giraffes: witness the illustrations opposite pp. 142 and 144. For sheer beauty, 
a tention might be drawn to the photographs (opposite pp. 214 and 120) of 
ammgoes on Lake Hannington. The travellers killed several white rhinoceroses 
in the Lado enclave, and of these magnificent photographs are given. They 
c leve themselves to have discovered a new species of hyena in the Elgeyo Gorge, 
u it is doubtful whether this is more than a mere variation of the Grocuta type. 

U. H. Johnston. 

‘The Land of the Golden Trade.’ By John Lang. (London: Jack. 1910. 

* and lllustratiana* 6s.) This volume, in the now well-known 

omance of Empire * series, may be rather florid in sityle for the taste of some 
6a era, as regards both the writing and the coloured iUustrations. But it shows 
proper appreciation not only of lumanoe but of perspective in the chequered 
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liirtoiy of the white men in oonneotion with the weat coast of tropical Afr i<y 
the earliest times* This book will mdntain the xeputation of the series as giving 
really good Tslne at its price, and filling the purpose it claims to fill. 

^ Guide to Egypt and the SfidSn.’ (Sixth Edition. London : Macmillan* 1909, 
Pp. xviL, 177. Ma^ ami, Flam, 6s.) Bevisiou in every necessary direction has 
been apj^ed to the new edition of this favourite guide, which is well printed and 
conveniently small, while the maps are very fiiir. 

'Labour in Portuguese West Africa.* By W. A. Cadbury. (London: Bout- 
ledge. 1910. Pp. xii., 187. Afci^. 2s. fid.) The interest of the author in the 
subject with which ^s book deals has been recently brought before the public, 
which should therefore welcome his views. We learn that the book has been trans- 
lated and will be widely distributed in Portugal. A complete survey of the condi- 
tions of native labour in Angola and the Portuguese islands is given. 

'Journal of our Mission to Fez.* By the Military Attachd (Colonel Count 
Gleichen). (London: Harrison. 1909. Pp.108. Jllwtratims. 2s.6d.ns«.) This 
is a delightful unofficial narrative of the journey of the British Mission to Fez last 
year ; humorous, entertaining, and instructive as well, for the writer spent much 
time on a survey of Fez. He therefore came to know it well ; he also carefully 
describes the country passed through en roiUe^ and provides good photographs. The 
narrative also presents intimate sidelighto on current events in, and the condition of 
Morocco. 


AMERICA. 

The Chile-Aboentine Fbohtieb. 

* La Frontera Argentino-Chilena. Bomaroaciun General 1894-190G.* Buenos Aires : 

Talleres Grdfloos de la Penitonciaria Naoional. 1908. 2 vols. Pp. 497 + 519. 

The dispute as to the boundary, which lasted sixty years, was at last brouglit 
to an end in 190S, the frontier where the commissioners of the two countries had 
failed to come to an agreement being defined by King Edward after investigations 
by a British Commission under the late Colonel Sir T. Holdich. The regions 
where the frontier question was submitted to arbitration were the Puna de Atacama 
in the north, lying between the Cordillera de los Andes and the Cordillera Heal do 
Bolivia, and in Magallanes, where the Cordillera de los Andes is broken through 
by rivers flowing from a watershed to the east. The new frontier was described 
at the time in the Geographical Journal^ and illustrated by a map, the line of 
frontier awarded by arbitration being of the nature of a compromise. As a result 
of this arbitration and previous concessions, Chile gained, according to the figures 
given in this volume, 63,213 square miles of territory. In this publication the 
history of the dispute is sketched, and all the treaties and acts concerning it arc 
reproduced, and geographical co-ordinates are given of the landmarks sot up on 
the frontier, with their altitudes, and also of other points determined by calculation 
during the course of the work, together with maps, diagrams of triangulation, etc. 
The volumes also contain some general descriptions of the country through which 
the frontier runs, in four chapters, the first dealing with the Puna de Atacama, of 
which 3900 square miles belongs to Chile, and where the northern extremity of tho 
frontier is situated at the Cerro Zapaleri, in 22® 48' 63" N. lat. and 67®11' 18" W. 
long. In the second section, from lat. 27® 4G' to Monte Tronador in lat. 41° 10', 
the Andes form a continuous chain, with only one break occupied by the Lago 
Pir^ueico. The basin of the Lago Lacar, lying to the east, was assigned by 
arbitration to Argentina. In the south, Patagonia and the inlet of Ultimo 
Esperanza, the work of the commission under Colonel Holdich was particularly 
heavy, and the whole country was investigated. Lastly, a short sketch is given 
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of Tien* del Puego, of which 12,300 square miles were secured to Chile by the 
treaty of 1881. 

Botanhial specimens were collected by some of the Argentiue officials accom- 
panying Colonel Holdich, and are catalogued here. 

SouTHEBN Chile. 

* Oenso Jeneral de Foblaoion i Edifiaadon, Induairia, Glniaderia i Mineriadel Territorio 
do Magallaaes, Bepiblioa de Chile.* For Lautaro Navario Avaria, M^ioo de 
Oiudady Director de la Ofldaa del Oenso. Pimta Arenas, 1908. Vol. 1 pp n82 * 
Vol. 8, pp. 563. FKoa|24. * . 

The population to which this elaborate and carefully compiled censua re^rs is 
only 13,309, spread over an area about one-fifth larger than England, the density 
being less t^U 0*2 per square mile. During the eleven years since the last census 
of the Hepublic in 1895 the population has increased 157*42 per cent. It seems at 
first singular that in such a new country the urban population in Funta Arenas, 
the great commercial centre, and the insignificant Porvenir in Tierra del Fuego, 
should form 79*81 per cent, of the total. This is due to the fact that cattle and 
sheep grazing, for which comparatively few men are required, is almost the only 
rural industry. The proportion of foreigners is large, namely 35*93 per cent., 
Austro-Hungarians being the most numerous with 30*71 of the foreign population, 
and British subjects coming second with 15*22 per cent. The tables of demography 
and nosology are for some reason relegated to the end of the second volume. It 
appears that the birth-rate is excepUonally high, 40*21 per thousand, while the 
mortality, though lower than in the Bepublic as a whole, is still 28*29, still-born 
infants included. It should be stated that the nomad Indians, not very numerous, 
are not included in the census, but only the few Indians collected at the mission 
stations in Tierra del Fuego. 

Though grazing is the chief occupation in Magallones, the number of domestic 
animals is only slightly in excess of the average for the Republic, namely 23*41 |)er 
cent. Of sheep alone the percentage is, however, 43*78. In the census year, 1906, 
there were in the territory 1,873,709 sheep, 37,804 cattle, and 24,010 horses, besides 
a few pigs and goats. The quantity of wool exported was about 147,300 cwts., 
valued at about £480,900, three-quarters being Bhip|>ed to Great Britain, 'i'he 
pneo of the better qualities had risen to per lb. in 1906. Mining is still in 
its infancy. In 1907 concessions were granted for 287,614 acres, mostly for 
auriferous sands, the other minerals being copper and coal. The foreign exports 
of the port of Punta Arenas in 1906 valued £639,400, and the imports £600,600. 
More than 32 per cent, of the imports, in value, come from Great Britain, which 
takes 76 per cent, of the exports. 

Landed property, industries, financial undertakings, education, the press, and 
many other subjects are dealt with in these volumes, which are provided with 
diagrams, illustrations, and map-*. 


‘The Yukon Territory.’ (Ottawa: Government Printing Bureau. 1909. Pp. 
140. Map and lUuatTations,) This is a publication of the Ministry of the Interior 
of the Dominion Government. Within its small compass it is thorough, deals with 
ihe history of the territory, and the resources (mining, game, etc.), of the various 
districts in detail, and quotes a number of authorities. There is little of the dryness 
of the official publication here ; the narrative and description are even fascinating, 
hut full information is also given as to administrative arrangements and economic 

oonditions. 
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* British CblumUa Ooast Bhmes.* By Oaptdn J. T. Walbran. (Ottam: 
Government Printing Bureau. 1909. Pp. 546. Jfajp md lUuOraiiom,) ' This 
remarkable work fa arranged in gaaotteer fbim. It coveni all names given from 
1592 till 19009 teeing that the derivation of the names on this sea-board have 
to be sought in sources so widely different as English, Spanish, and various native 
Indian speeches, the erudition necessary to its compilation is obvious. The book 
ought to set an example. It waa only at the British Association Meeting at 
Winnipeg last year that the urgency of ethnographical investigation in its widest 
sense (which would embrace such research as this work contains) was insisted upon, 
before the data should become overlaid in the course of the development of the 
country. 

^ Oanada : the Empire of the North.* By Agnes Laut. (Boston ; Ginn. 1900. 
Pp. xxvi.,'446. MojM and lUuBtrations, 7s. 6(f.) A straightforward story of the 
Dominion, written with a full appreciation of the romance and excitement charac- 
teristic of its history. The authoress has made fhll use of her* knowledge of the 
country. 

* Mexico : the Wonderland of the South.* By W. E. Carson. (New Tork : 
Maomillan. 1909. Pp. xi., 439. JIfap and Hlwtratiom, 10s. net.) Mexico not un- 
naturally attracts writers of this type of work, the catalogue of which must be long 
by this time. The present author, however, would seem to have studied the 
Mexican, his sodal conditions and system of government and administration more 
deeply than most. 

GENERAL. 

A Biblioqbxphy of Ptolemy’s Geography. 

* Ptolemy's Geography: A brief Account of all the Printed Editions down to 1730.’ 

By Henry N. Stevens. Second Edition. London : Henry StevenB, Son & Sty1(>s, 

1908. 

The many editions of Ptolemy's ' Geography,’ brought out at close intervals for 
a number of years, from 1475 onwards, possess an importance beyond that which 
appeals to the book collector, by reason of the constant addition •of modem material 
at the hands of successive editors and map-makers ; so that a complete collection of 
the various editions presents a striking view of the development of modern geo- 
graphical conceptions, on the academic side, during the century or more followin<; 
the discovery of America. Probably the nearest approach to a complete collection 
is that begun by the late Mr. Henry Stevens of Vermont, and continued by his sou 
(the author of the present booklet), which is now in the possession of Mr. E. E- 
Ayer of Chicago. Excluding a limited number of early works illustrative of, 
or supplementary to, the * Geography,’ it embraces over forty separate editions, 
only one or two of any importance l^ing wanting.* On a series of book-plates, 
specially designed for the collection, brief statements of the main points in regard 
to each edition were inserted in the respective volumes, and these statemeots 
are reprinted in the book now before us. Mr. Stevens, whose knowledge of the 
bibliographical history of the ‘Geography’ is not easily to be matched, gives 
also a useful outline of the main facts connected therewith, and enters into some- 
what fuller detail regarding some special points which have lately come to bis 
personal knowledge. They relate to some striking variations in the famous Ulm 
edition of 1482, the two issues of which are so curiously mixed up in existing 
copes, that out of twelve of these examined by Mr. Stevens no two have been 

* Of these the Society poBsesses about twenty, including one ^leoimen at least of 
almost every important type except that of Bologna, 1482 (?). 
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found exactly alike. This ia of interest mainly to bibliographers, but a ▼ariation 
of jnore importanoe geographically is the existence, in a copy purchased in 1901 for 
the John Garter Brown Library, of a map of the world differing from that found in 
all other known copies, and^ in Mr. Stevens’ opinion, representing the earliest 
attempt, in a printed map of the world, to depart from ancient traditions. It is to 
be hoped that Mr. Stevens may oontUiue his studies in this direction and eventually 
publish the results. ^ 


THE MONTHLY RECORD. 

THE 8O0XSR. 

The (Piety’s Awards for 1910. — ^With the approval of His Majesty 
the King, as Patron of the Society, the Oounoil has awarded the royal 
medals for 1910 to Lieiit.-Oolonel H. H. Gh>dwin-AuBten, f.b.s., and Dr. 
W. S. Bmoe. Oolonel Godwin-Auaten receives the Founder’s Medal 
for his geogpraphioal disooveries and surveys along the north-eastern 
frontier of India. He was the pioneer explorer of the Karakoram and 
Kashmir borderland, anA his name will always be associated with the 
first acquisition of accurate knowledge respeoting Mount Godwin- 
Austen, or E 9 . With his surveys he oombined geological researches, 
and in both respects his work was of the highest order. He was the 
first to open up the palieontologioal records of the Siwaliks, and, as 
a member of the Eden Mission, the first to reduce to order the topo- 
graphy of Western Bhutan. The Patron’s Medal is bestowed on Dr. 
Brnoe for his explorations in the Arotio and Antarctic regions. In 
the Antarotio regions he served as naturalist on board the Baleena in 
the region south of Cape Horn in 1892-3, and in 1902-4 commanded 
the Scottish expedition on board the Scotia^ which carried out important 
scientific researches in the Weddell sea, and traced for a distance of 150 
niiles the previously unknown ooast which figures on the maps as Coats 
Tiund. In the Arotio regions he acted as zoologist to the Jaokson- 
Uarmsworth expedition to Franz Josef Land, as well as to Major 
Andrew Coats’s expedition to Novaya Zemlya and the Barents sea. He 
has been on several expeditions to Spitsbergen, and among other 
explorations in the archipelago has oarried out a detailed survey of 
Biinoe Charles Foreland, the results of which are nearly ready for 
publication. Among the other awards for 1910, the Murchison Grant 
lalls to Dr. Carl Skottsberg for his work as leader of the Swedish 
expedition which, in 1907-9, conduoted extensive explorations and 
ecientifio researoheB in the Falkland islands, Magellan straits, Tierra 
del Fuego, Patagonia, the Chilean Andes, and Easter island. Dr. Skotts- 
berg has contributed a series of valuable papers to the Journal of the 
Society, embodying the chief results of this expedition. He previously 
Hrved as botanist to the Swedish Antarotio expedition under Dr. Otto 
NtudenskiSld. The Gill Memorial is awarded to Mr. Douglas Carruthora 
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for his jonrn^ in North-Oeniral Arabia, a paper on whidi he reeeii 
read before the Society. Before bis Tisit to Arabia be spent a ocmsideni 
time in the mountains of Turkestan, where he did important soienl 
work, the results of which he has oommnnioated for pnllioation in 
Journal. He was also one of the naturalists engaged in the Brit 
Museum expedition to Buwenzori. The Outhbert Peak Grant 
awarded to Lieut. C« E. Fishbonrne, who, as a member of 
Uganda railway extension survey party oompletely triangulated 
surveyed an area of 8500 square miles in the Lake Eioga region. 1 
work, which was of a high order of acouraoy, he has described in 
'Journal. The recipient of the Back Bequest is Mr. Hanns Yiso' 
who, in 1906, journeyed from Tripoli to Nigeria, across the Eaal 
Sahara, and afterwards read a paper before the Society on the result 

EVEOPS. 

Sheep and their Products in France. — An interesting article on this sui 
by L. Ferrachct, illustrated by a distribution map, has lately appeared in tb< 
Oiographief and has been also issued as a reprint. Sheep reach a total of over 
to the square mile in the districts of Beauce and Brie, and over 130 in Soisso 
Yexin, and Picardy. The above group of regions is sharply limited on the i 
but eastwards borders on a zone with 80 to 100 sheep per square mile, ecdin 
thinly populated Lorraine. Outside the basin of Paris, Limousin and Marche, 
Champagne-in-Berry and Boischaut, have an ovine |>oputatioD, centring in 
plateau of Milleraches, of 176 to 210 per square mile. South of the central m 
the ovine population is centred in the Garigues and the Gausses. In Pro> 
and the Dauphin^ Alps, sheep abound most in the plain of Grau, and next to 
Gamarque, the plain of Yaucluse, and the valley of Barcelonnette. In the Pyre 
regions, the plain of Roussillon and the eastern valleys are the most populous, 
two regions with least density lie, one to the west, comprising all the lands o 
Armorican massif and Poitou, the other to the east, coniprisiog the eastern ] i 
the central massif, the Sadne plain, the Savoy Alps, Jura, and Lorraine. Oi 
the basin of Paris, in which sheep are artificially fed in stall on trefoil, lu< 
etc., the ovine distribution above indicated represents the diflerences of the difi 
parts of Fiance in respect to their suitability as habitats for sheep. Different 
climate, relief, and soil have differentiated the sheep into the sheep of the i 
of the south, of the plain, of the mountain, of calcareous, and of non-calca 
soil. Again, the sheep may be divided into the two great classes of indigenou 
imported. The former comprise the sheep of the Pyrenees, of the Gentral Pli 
of the basin of the Loire ; the latter, the ** merino ” m the south and the Ei 
in the north. Sheep have decreased from 32,151,430 in 1640 to 17,461,397 in 
The wool produced in 1907 amounted to 43,000 tons. 

Mountain and Valley Winds on Lake Oarda.— Some interesting in 
'gationa have lately been made with a view to ascertaining the causes of c 
Btroi^ daily oscillations of level on Lake Garda. It was, of coarse, evidenl 
these were connected with the daily change between mountain and valley win 
nothing was known respecting the joint action of the forces bringing them 
either in this precise locality or generally. Div Albert Defant, assistant i 
Gentral Institute for Meteorology and Qeodynamics in Vienna, has, after inv< 
tions of the problem, arrived at the following principal results. From the z 
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J. Hann it is known that the phenomena of mountain and valley winds depends on 
the formation of harometrio gradients, i.e. neighbouring contrasts of barometric 
pressure. The next problem was to determine them numerically. The steepest 
gradient operating from the mountains towards the plain of the Po, and so. pro- 
ducing the mountain* wind of the morning hours, averages 0*85 mm. The gradient 
operating towards the Alps and producing the afternoon valley wind amounts to 1 mm. 
The iaots inferred from the ooune of the gradients agreed perfectly with the records 
of the automatic limnograph at Biva. An essential &ctor in the operations of the 
gradients was thus shown to be the desoent down |he mountain slope of the mass 
of air that had been warmed over the floor of the valley and so borne upwards. In 
opposition to the customary diagram illustrative of mountain and valley winde, it 
must accordingly be emphasised that in the case of the production of the barometric 
contraat between mountain valley and open lowland, the delerminiug factor is not 
80 much the gradient operating in the longitudinal direction of the valley, but 
rather the gradient formed in a sense perpendicular to the direction of the valley. 


ASIA. 

French Exploration in Cambodia and Annam.— M. Henri Maitre, who in 
1006-7 and in 1908 mapped the Darlao plateau in the southern interior of French 
ludo-China, writes that during the past year he has been engaged in an official 
mission for the exploration and survey of a practically unknown region in the 
extreme east of Cambodia, to the west and south-west of the field of his former 
explorations. He has coupled up his new surveys with those of his former expedi- 
tious, and has traversed in several directions a considerable extent of little-known 
country on the borders of Cambodia, Annam, and Cochin China. Qeograpblcally, 
liic principal result of his journeys has been the exploration of a plateau region 
rising from 800 to 1000 metres above sea-level. It is a softly undulating country, 
covered with low grass, and rivers flow from it to the north to join the middle 
Kre^iok (a tributary of the Sekong, which in turn flows into the Mekong), to the 
cast to join the upper Srepok, to the south to join the Donnai, and to the west to 
join the Mekong direct. These streams descend from the plateau in magnificent 
fiillb varying in height from 20 to 50 metres. To the east the plateau rises into 
a mountain range with peaks about 1500 metres high. The country is inhabited 
i>y savage tribes known by the general name of Mol, an Anuamese word meaning 
“ barbarians ” or “ savages,” corresponding to the Laotian word “ Kha.” These 
tribes are of Malay c-Folynesian origin, and speak a number of languages, all quite 
diiferunt from one another. Some of the tribes are of a warlike disposition, and 
icecived M. Maitre in a far from friendly manner. I'hey go almost naked, wearing 
a narrow and dirty cloth round the loins, though they are fond of decorating 
themselves with glass beads, copiier wire, and other ornaments. For weapons they 
Hiioars, arrows, and cross-bows, as well as swords and knives. Most of them 
pui^sess tame elephants, which they capture in wild and uninhabited parts of the 
J^oiintry traversed by the tributaries of the Sropok river. At the time of writing, 
UL January last, M. Maitre was engaged in exploring the mountainous country 
thiougii which flows the upper Donnai river. After surveying the middle course 
^1 tliia stream, which was still unmapped, he proposed to go northwards again to 
Bxiimine the bituin of the middle Srepok. 

^eologioal Beeearoh in — Mr. E. W. Vredenburg, assistant 

‘Upurintendent of the Geological Survey of India, has just published two papers in 
* llocords* of the survey which throw much light on the economic possibilities 
lialuchistan. He and Mr. Tipper, during the winter of 1905-06, traversed a 
area of country in Sarawan, Jbalawan, Mekran, Las Bela, and Seistau, of 
No. V. — May, 1910.] ^ ^ 
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whicli very little had been preTiouely known. Anything like detailed proepeoiing 
was imposeiblei owing to the limited time at their dispoeal: all that eonld be done 
was to indicate in what partioular regions prospeoting operations might be usefully 
carried on. In the case of ooal^ the only trace of it occurs in a comparatiyely 
restricted area of the Sarawan district. As regards petroleumy there are two 
localitiei where the prospect seems somewhat fayourable^ riz. Las Bela and 
southern Mekran, where the rooks belong to the Eojak, or Mekran system, and 
Eaohhi, where they belong to the Siwaliks. The exact localities where the best 
chances of success are to be foi|nd are pointed out by Mr. Yredenburg, who also 
comments on the sulphur, salt, iJumite, and gypsum occurring in the same region. 
In the course of the tour Mr. Yredenburg was strongly convinced of the desirability 
of makiitg some provision to save the enormous amount of water that yearly runs 
to waste in these parts. In the western region more particularly the. courses of 
the Hingol, the Mashkal, the Dasht, and some of their tributaries could be turned 
to far better account for irrigation by constructing dame at suitable places. The 
Dasht, especially, traverses large alluvial plains of excellent soil, while, speaking 
generally, Mr. Yredenburg remarks, The potentiality of the Mekran seems to me 
so incomparably superior to that of any other part of Baluchistan, that the matter 
(the construction of dams and irrigation works) deserves carefhl consideration. 
The climate is suited to all kinds of crops: wheat, cotton, indigo, sugar-cane, 
rice, etc. The population appears intelligent and industrious. If the natural water- 
supply of the region could be made available to the fullest efficiency, the province 
could support three or four times its present population, and would become a pros- 
perous annexe of the fertile portions of Sind.** % 

The Pelliot Expeditton in Central Asia.— Since the return of M. Pelliot 
from Central Asia, several articles on his travels and researches have appeared, 
M. Pelliot and his colleagues, Dr. Yaillant and M. Nouette, were received by the 
Soci4t4 de Gdographie on December 10, and the account of the proceedings will be 
found in La Qiographie for January. It is there recalled that, after spending a 
twelvemonth at home in making preparations, the expedition left Paris on June 15, 
1906, and arrived at Kashgar in August, their chief object being to conduct 
reseirches into the traces and remains of pre-Mohammedan Buddhism iu Eashgaria. 
'The route, as traced on the sketch-map, lay through Maralbashi, Aksu, Bai, the 
Tekes valley, Euchar, Eurla, Karashabr, and, after a somewhat devious excursion 
to Urumchi and Turfan, Hami, Sha-chow (Tun-Ewang), An-su, Su-chou, Ean- 
chow, Lian-cbow, Lan-chow, Si-ngan-fu, Chen-Ghow, and by rail to Pekin. The 
fruit of the expedition includes several thousand rubbings of inscriptioDS taken by 
M. Nouette, which are pronounced to be of great importance. Dr. Yaillant brought 
back a route-survey covering more than 2000 kilometres, checked by twenty-five 
astronomical points. The natural history collections consist of eight hundred plants, 
two hundred birds, numerous mammalia and insects, as well as anthropological 
measurements. Paintings, carved wooden antiquities, bronzes, and earthenware 
objects have been also brought back, all of which it is proposed to exhibit in a special 
gallery of the Louvre. The Aimales de la Sociite de QSographie ComTMrdah 
(Section Indo^Chinoise), fasc. 4, is devoted to the same expedition, and contains three 
papers by M. Pelliot, viz. a narrative of the expedition ; a short treatise on the nation- 
alities, peoples, and tribes of Chinese Turkistan; and a more daborate description ol 
what he calls the “ medireval library of Eansu,” this being the extraordinary collec- 
tion of mauuscripts at Tuu-Ewang, which Dr. Stein had visited only a short time 
before, and of which he gave such a graphic account in the. Jo^amdl for September las . 
M. Pelliot appears to have devoted three weeks towards examining a good proi^ortion 
of this store of thousands upon thousands of manuscripts piled up in the tbousam 
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grottoB or hallB of Buddha. M. PelUot U of opinion that the cell was walled up 
in the first half of the eleventh century, say in 1036. His learned comments on 
the manuscriptB themselves and the languages in which they are written are un- 
suitable for record here, but it may be mentioned that the manuscripts he has 
biought home are written in Ohinese, Mongol, Tibetan, Uigur, and Brahmi. 

Main Singh’s Work in Tibet— Beferrmg to Dr. Sven Hedtn’s criticism of the 
Pundit Nain Singh, and especially of the vagueness pf his information respecting 
the Lake Tashi-bup-tso (Journal^ vol. SS, p. iSlX the well-known native e:?plorer 
A-E (Nain Singh’s cousin) has written to the of Allahabad (February 2G, 

1910X pointing out that an estimate both of the length and breadth of the lake wal 
made by the pundit. In Sir Henry Trotter^s account of the Pandit’s journey, pub- 
lished in the Jowrnal E.G.8; voL 47, 1877, it is stated that *'the lake is about 13 
miles in length by 8 miles in breadth.” The Pandit’s itinerary had previously been 
printed by Sir H. Trotter in his ‘ Report on the Trans-Himalayan Explorations. . . . 
during 1873-74-75,’ at p. 77 of which the same statement occurs. 

American Expedition in Horih-West Qhina.— The March number of La 
GSographie £pves particulars of the explorations of Captain Robert Clark, an 
American officer and member of the Paris Geographical Society, in Shan-si, Shen-si, 
and Ean-su, his work having been unfortunately brought to an abrupt close by the 
assassination of one of his companions. After having measured a base, fix^ by 
telegraphic determination the longitude of Tai-yan-fu in Shan-si, and calculated 
the height of the curves along the alignment of the railway, the expedition left that 
city on September 27, 1908, and returned thither about twelve months later. Their 
route lay through Lin-hsian (Shan-si), Yulun, Sin-te-chou, Yen-nyan-fu, Fu-chou 
(Shen-si), Eing-yang-fu, Eu-yuan-chou, Eing-ning-chou, and Lan-chou (Eansu). 
Captain Clark’s intention had l^en to travel southwards from thence into Se-chuan, 
but the murder of his topographer necessitated the abandonment of this project. 
The results consisted of the determination of eight towns by chronometrical aid, by 
uccultation of the stars, and 24,000 square miles of plane-tabling survey, carried out 
by Captain Clark with the aid of an Indian surveyor, Hazarat Ali. The zoological 
tind meteorological data were obtained by Mr. Sowerby and Captain Douglas 
lespectively, and the photographs by Mr. Grant. 

K. Baoot on tlie China-Tibetan Frontier. — M. Joseph Bacot, whose travels 
on the confines of Tibet and Western China were noticed in the Journal for 
August, 1908 (pp. 181-183), has written to Mr. Henri Cordier from Tsoku, under 
date December 9 last, stating that he bad just returned from an exploring trip in 
the direction of Poyul and Nepemaken, in the course of which, however, he had 
t^eon neither ” the promised land of Tibet nor the Minotaur (Dalai Lama) inhabiting 
it.” The Tibetans bad stopped M. Bacot five days after crossing the Sal wen, on 
the road to Sanga-kiu-jong, which is also the high-road to Lhasa. They were, how- 
<^vor, accommodating, and offered M. Bacot a horse, with which he might have pro- 
ceeded further for one or two days to Sanga-kiu-jong itself ; but he adds that the local 
authorities there would certainly have arrested him without much formality. Had 
limes been different he might have fared better, but the Tibetans were then engaged 
m recruiting and raising levies to repel the Chinese advance on Lhasa by way of 
Chamdo, and as M. Baoot had a small Chinese escort, he was looked upon with 
suspicion. On his return to Tseku he passed through Lu-tze-kiang, where Pdre 
^enestier, a French missionary, resides. It was about five days to the south of 
Ibis that the two German explorers. Dr. Brunhuber and Herr Schmitz, were 
lecently assassinated by Lissu tribes (see Journal^ vol. 84 , p. 608). According to 

Baoot, the Lissus who were captured and eventually executed by the Ohinese 
were mere puppets who had nothing to do with the murders. 
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ArazoA. 

Origin of the Hlle Talley and Onlf of Bnei.— It has of late years been 
resided by geologists as an almost accepted fact that a portion at least of the Nile 
ybU^, with the gulf of Suez and even the Red sea itself, are rift-valleys of 
the type so fully developed further south in East Africa. This view is keenly 
contested in the February number of the Qeologicdl Magazine by Dr. John Ball, of 
the Egyptian Oeological Survey, who puts forward arguments, based on field-work 
lately carried out by himself, for supposing that both the Ghilf of Suez and the Nile 
valley are true valleys of erosion. From a careful examination of the Wadi Araba 
—a great valley some 20 miles wide draining north-eastwards into the Gulf of Suez 
—Dr. Ball has, he thinks, proved conclusively that this is an eroded anticline, and 
that the step-like structure observable in its limiting scarps is due to local slipping 
down of the hard upper strata of the cliff face. In the case of the Gulf of Suez the 
covering of its floor by water precludes such precise observation of its structure, 
but Dr. Ball shows that exactly similar, even if more restricted, observations can be 
made, tending to prove that it too is an eroded anticline, and that the faulting along 
its shores is purely land-slipping. An immense amount of erosion is involved by 
this View, but in the case of the Araba there can be no doubt that erosion on this 
immense scale has actually taken place. If the above is granted, an important 
support is removed from the rift theory in regard to the Nile valley, which has laid 
particular stress on the supposed analogy with the Gulf of Suez. One of the chief 
exponents of this theory has been Mr. H. J. L. Beadnell, whose argument 
depended mainly on the proved existence of bounding faults throughout a long 
stretch of the valley. Dr. Ball i)ointB out that no observation has^ver been made 
of faulted-down rocks far from the scarps, and that hero too the true explanation is 
that the faults are landslips. In this view Mr. Beadnell himself now concurs. 

The Aboinia Biver, Southern Nigeria.’^— The map given at the end of this 
number is reduced from a survey executed by Lieut. J. Burn, B.K.B., who writes : 
“ The Aboinia river, sometimes called the itenna creek, is a small river rising 
somewhere in the hills in the north-west of Southern Nigeria, though as yet it has 
not been followed to its source. It is a tributary of the Cross river, into which it 
empties itself 7 miles below Obutra hill, 120 miles from Gulubur. During the 
month of December and thenceforward until the beginning of June, there is ver^ 
little water in it, only enough to float small native canoes ; but when it is cleared 
of snags, of which it is full, it will be a very useful waterway, enabling trade to be 
brought down from the Hinterland, and stores, etc., to be taken up to the new 
Government station at Abakaliki, especially during the wet season, as then the 
roads are impassable. The Aboinia has gradually sloping mud banks, with dense 
forests on both sides, with here and there a clearing, which is thickly covered with 
elephant grass. There are very few villages on the banks, except in one or two 
places where the ground is much higher, as the river rises 20 to 25 feet during the 
rains, overflowing its banks and inundating the country for miles round. The 
natives inhabiting this district are of the Ikwe and Ezza tribes — all pagans.” 

AXSBIOA. 

Explorations in the Home of the Wood Bison.— Mr. Harry V. Radford, 
an American naturalist, sends us some interesting notes on his recent investigations 
regarding the rare wood bison of North-West Canada, the home of which is in the 
almost unknown area west of the Slave river and north of the lower Peace, which 


* Map, p. 620. 
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forms probably the largest still unexplored tract in the whole i»f North America. 
Mr. Bedford has made some extensive journeys in this region during the past year, 
studying the habits, habitat, and history of the wood bison, and making track 
surveys so far as j^ssiblo. The routes followed in these journeys, mado with pack- 
horses in summer and with dog-sledges in winter, had, down to January last, 
extended to a total of 1200 miles. No previous study of the wood biEon in its 
native haunts had ever been made, the knowledge of the aniical having depended 
solely on a ^mutilated skin, without skeleton, obtained by Indians some twenty 
years ago, and now in the Ottawa Museum. Mr. Bedford has seen eighteen wild 
wood bison, and studied them at close range, so that he has acquired valuable 
infhrmation bearing on the question of the specific difference from, or similarity with, 
the bison of the southern plains. He had obtained from the Canadian authorities a 
permit (never before granted) to procure a specimen for scientific purposes, and was 
successful in shooting a magnificent bull, which was hunted down on snow-sboeB 
after a long and exhausting chase. With the help of his Indians, the traveller was 
able, despite the temperature of —42^ Fahr., to save the complete skin and skeleton, 
securing a full series of body measurements, photographs, colour record, etc. By 
weighing the animal piecemeal, with an accurate 200-lb. steelyard, Mr. Bedford 
determined the total weight to be 2402 lbB.--exceeding by 302 lbs. the ehtimaitd 
weight of the largest bison previously known, that killed by Homaday in Montana 
in 1886. Mr. Badford states that his observations show the vague indications of 
existing maps relative to this region to he largely incorrect, and further details of 
his work will therefore be awaited with interest. 

The Boundary between Pern and BoliYia, as finally fixed by the treaty 
of September last (Journal^ vol. 84 , p. 573), is shown on Major Fawcett’s map at the 
end of this number. The scctiou in dispute was that running from the Kio Suches, 
in about 14° 60' S., to the Acre on the Brazilian frontier. According to the 
Argentine award of last summer, the line took a course l)etween the Madre do Dios 
an<l the Acre considerably more to the advantage of Peru than tliat now decided on, 
as it followed the Madre de Dios some 40 miles (apart from windings) below the 
mouth of the Heath, before striking nortb-west and north to the Acre. Further 
south, on the other hand, the change has been slightly in favour of Peru, as the line 
now runs a little to the east of the upper Tambopata (originally laid down as the 
I rentier) to its right bank tributary the Lanzas.* The text, both of the Argentine 
award and of the final treaty, is printed in a collccliou of documents issued last year 
«>t La Paz by the Bolivian Ministry of Foreign Affairs. 

The Madeira Mamore Bailway. — An illustrated article in the Bnlletia 
the International Bureau of the American Bejmhiics for January last reports 
progress in the construction of this railway, long ago projected as a means of transit 
past the great falls of the Madeira. The first sod was cut at San Antonio in 1871. 
hi 1878 a survey of 320 miles was made* through the forest, and a train run for 
1 miles. At the beginning of this year the railway was laid a distance of 46 miles, 
which five engines were already running, and six more were on the way thither. 
'I'he 320 miles of line cut and surveyed in 1878 were, in January last, shortened to 
“^*0 miles, and beyond the 46 miles over which trains were running, the 154 miles 
‘<‘maining to complete the line were graded and almost ready for the 1-metrc 
'^augo track. The country to be served by the railway will include the area 
•hained by the Madeira and its affluents (of which the Mamore is the cliiel), 
^•qual to the area of Texas (262,000 square miles), and many thousand square miles 

^ ^ * By an oversight, the boundary is shown on our map os following the upper 
1 ambopata, instead of veering eastward, as it should, to the Lauzos. 
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of oontlguouB territory in Eastern Bolivia, Peru, and Braail, wbioh bave no outlet but 
the obaonela of the Madeira and Mamore, and wbioh by the railway are desUned to 
a commeroial importance far outlasting the tin of the first, the copper of the second, 
and the diamonds of the third. Besides the rubber and cacao wbioh the areas con- 
tiguous to the great rivers actually produce, and other tropical products they might 
easily produce, account has to be taken of the areas of equal fertility above the 
river-valleys, yielding cbinchona, citron, coffee, cotton, and sugar, as also oontinnous 
pasture for cattle, while fertile vfdleys higher still on the mountalQ-side have in them 
the latent resources of great granaries. Altogether the railway will, it is claimed, 
do much for the development of a region of immense extent and resources. 

The'Vatnral Begiona of the Argentine Bepublic.— An instructive study 
of this subject, from the pen of the late Sefior E. A. S. Delaohaux, appears in 
vol. 16 of the Revitta del Mweo de la Flata^ and forms perhaps the best general 
sketch of the broad physical features of the Bepublic that we possess. After 
conudering the various attempts at a subdivision of its surface into natural regions 
made by previous writers — ^De Moussy, Burmeister, Napp, and others — and pointing 
out certain reasons for disagreeing with their conclusions, the writer puts forward 
his own scheme, which consists in the definition of four main physical regions, 
further subdivided where necessary. In regard to the main regions, there has been 
a broad 'agreement among writers on the subject, who have all recognized the 
importance of the great longitudinal zones running from north to south through 
the country. It is in defining their limits and in their further subdivision according 
to latitude that Sefior Belachauz’s scheme (which takes account bf meteorological, 
and to some extent of anthrogeographical, factors) differs from earlier ones. He 
defines the three longitudinal zones of the Bepublio — apart from Patagonia — 
(1) the littoral, (2) the Mediterranean, (3) the Montane region. The term 
littoral ” is applied (as by former writers) in a somewhat conventional sense, as 
it is applied to the whole eastern zone, east of the meridian of Cordoba. It is 
marked by a general uniformity of soil and surface and by but slight climatic 
variations, and embraces the most fertile and important portion of the Bepublic. 
Sefior Delachaux divides it into an eastern, a northern, and a southern section, tlie 
first corresponding to the Mesopotamian region of De Moussy, between the Paraua 
and Uruguay. Topographic, meteorologic, phytogeographic, and ethnograi)lnc 
considerations lead to the division of the remainder along a line running approvi- 
mately from Cordoba to Santa Fe, the southern portion corresponding generally 
with the Pampas. The Mediterranean region forms, broadly speaking, a great 
depression running from north to south, to the west of the littoral region, and 
including the Salinas Grandes and other areas of inland drainage. Its position 
and other conditions give it a more or less arid character, unsuited to agriculture 
except in favoured localities. The local and seasonal differences of temperature arc* 
much more marked than in the first region. The Montane region of the west 
includes the area with an altitude varying from 300 to 6000 or even 7000 metre^^ 
above the sea. Apart from small ai'eas its climate is remarkably dry, and the great 
variations in temperature render its character more markedly continental than 
even that of the Mediterranean region. It may be divided into a northern and a 
southern sub-region, the former forming a tableland, mostly without drainage to the 
sea. Lastly, Patagonia (bounded to the north by the Rio Negro), in spite of it^* 
great extension in latitude, forms a remarkably homogeneous unit — a meseta, oi 
platform, the portion of the Cordillera included being too small to form a 
sub-region. Its climate is mild for the latitude (though spells of exceptions > 
severe weather occur), the reason being the close approach of the oceans on eit 
side. With a scanty rainfall in the east and an excessive one in the west, it is t e 
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interfUBdiftts sons which offers the most favourable conditions for developmenfy and 
it is there that colonization has made the greatest advance. The study is illustrated 
by maps showing various distributions as well as the proposed scheme of subdivision. 

avbtealaha anb PAomo islands. 

Iha Lost BiYsr Wainurapai Vew Zealaiid.— The complete alteration of 
the configuration and drainage intern of the east coast of New Zealand in the 
neighbourhood of Hawke bay, oonseqnent upon a great volcanic convulsion at 
the clofe of the Pliocene period, is discussed by Mr. H. Hill in an article entitled 
<*The Great Wairarapa: A Lost Biver,” published in the Transactions of the New 
Zeo^kind Hutitute for 1908. Formerly the coast-line extended farther eastward 
than at present, and numerous streams which now form different river-systems 
flowed south-eastward into a great liver running for a considerable x)art of its 
course parallel with the coast. But great earth-movements at the close of the 
Pliocene period caused a large part of the coast to disappear beneath the sea, the 
Wairarapa river with it, and the present outline of the coast came into shape with 
thf formation of Hawke bay, Poverty bay, and other inlets. Before this great 
topographical change took phme the network of tributaries from the west bared 
the country of much of the limestone that then covered it, replacing it by those 
thick, heavy deposits of pumice and shingle which are now so characteristic of 
the country between the Eaimanawa mountains and Tauranga-Taupo. In Poverty 
bay, the Haiti hills, and other regions there are to-day abundant facts to show 
what the country was like before the present plain and river-valley came to be. 
The now rivers, like the Tukituti, which suddenly became independent streams 
after the subsidence of the coast, effected very active denudation ; and plains like 
those of Poverty bay and Wairoa have all been formed by means of the materials 
brought down by them in time of flood ; and as the process still goes on Poverty 
bay may once more become dry land. The soil of these newly-formed lowlanfls is 
thus naturally rich and will repay cultivation. 

POLAR REGIONS. 

Dr. Charoot’s Antarotio Expedition.— A letter has been received from 
Dr. Jean Charcot, despatched from Deception island in December last by a 
whaling vessel. Though written before the westward cruise on board the Four~ 
guoi Pasf to 126® W. long., the letter supplements in an interesting manner 
the telegraphic account of the expedition’s work which was published in the March 
number of the Journal (vol. 86, p. 337). Dr. Charcot warmly congratulates this 
country on Sir Ernest Shackleton’s achievements, of which he had only just 
learned, and expresses the hope that Captain Scott will be successful in his attempt 
to reach the south pole. As regards his own expedition, though the results had 
not been all he had hoped for, a goo<l deal of serious scientific work had been 
accomplished, and some new geographical facts brought to light. The expedition 
bad experienced continuously bad weather, a north-east gale having been blowing 
almost without cessation from February to December, The ice conditions had been 
''0 bad that sledging had been very difficult and there had been no chance of giving 
a fair trial to the motor sledges. During the winter there had been a few cases of 
scurvy, and he himself had been badly attacked by myocarditis. Referrmg to 
Adelaide island, he writes: “ This latter island is most interesting and curiou«*. Biscoe 
considered it 8 miUs in length, and it really is 70 miles in length ; noverMess, 
Biscoe’s description is excellent in all respects, and his error is easily explains, 
have taken the liberty of giving the name of Queen Alexandra to a previously 
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unknown part of Queen Adelaide’s island. North of this island we have found and 
explored a lai^e bay. Of all these coasts, includiog Alexander I. Land, Adelaide 
island, and the coast to the south, we have brought back good photographs. In 
fact, 1 can very nearly say we have taken the whole coast from Gerlaohe strait to 
the 69th parallel. Soundings have been taken regularly during our navigation. 
Unhappily, we have found it absolutely impossible to winter near Alexander Land or 
even Adelaide island. I think it is not possible to imagine a worse region for polar 
work — rooks, icebergs, heavy ice, no bottom for anchoring, no shelter, perpendicular 
cliffs of ice perpetually breaking to pieces, and hardly a comer here and there where 
to land. . . . Since we left our wintering quarters, we have been taking soundings, 
dredgings, geological specimens, etc., in the Shetlands, and my ofliceiw have done 
some gdod mapping work. This may interest more particularly your country, to 
whom this region belongs, and it may be particularly important, as the whaling 
business is going on on a large scale. Of course, all our work will be at the disposal 
of the Eoyal Geographical Society, and it may be useful, as we have found 
important errors even in the most recent Admiralty charts.” 

• Seottiah Antardtio Expedition. — It has been known for some time that 
Dr. Bruce proposes, if the requisite funds are forthcoming, to undertake a n(‘w 
expedition for scientific exploration in the Antarctic region. He has now issued 
a statement in which his plans are definitely outlined, accompanied by a map 
showing the route proposed to be followed. It is hoped that the expedition may 
sail about May 1, 1911, proceeding first to Buenos Aires, and thence steering a 
zigzag course to Gape Town, between 40° to 50° S., for the purpose of broadly com- 
pleting the bathymetrical survey of the South Atlantic ocean begun by tbe i$cotia 
in 1902-04. After refitting at Cape Town the expedition will sail for the Sandwicli 
group, making further soundings m rovte, in order 'to test the existence of the 
“rise” supposed by Dr. Bruce to join the Sandwich group with Bouvet island. It 
will then steer for Coats Land, or some suitable spot in its neighbourhood, and 
here a party will be landed and a house erected. ^Fhe ship will then ])roceed to 
Melbourne for the winter, carrying on deep-sea research c?? route in as liigh n 
latitude as possible. In the following spring it will proceed to McMurdo strait 
with a party whose task will l)c to push south with supplies, and endeavour to 
meet Dr. Bruce, who will meanwhile have set out from the base near Coats Land 
with a view to crossing the Antarctic Continent by way of the South Pole. Should 
these plans bo successful, the combined parties would return to the ship and sail 
for New Zealand, afterwards carrying out further oceanographical work in the 
extreme south of the Pacific, and relieving the Coats Land party in the next 
spring. The project is thus an ambitious one, and it is to be hoped that the funds 
urgently needed to secure a chance of success may be forthcoming. 

The Propoied German Antaretic Expedition. — The proceedings at tho 
i^eeting of the Berlin Geographical Society on March 5 have now been reported 
itt^dihe new number of the Zeitschrift of that Society, and it is thus possible to 
obtain a somewhat greater insight into the details of the project for a Gennan 
Antarctic expedition under Lieut. Filchuer (April number, p. 455). Besides 
prospective leader, both Prof. 0. Nordenskjfild and Prof. Penck addressed th<i 
meeting, dwelling especially on the importance of the problem of the relations 
between Eastern and Western Antarctica, to the solution of which Lieut. Filchner 
proposes to devote his chief energies. Prof. Penck summarized the argument 
(based in particular on the r4gime of the winds so far as known) which may 1>^' 
adduced in support of the view that the main mass of Antarctic land lies over 
against the eastern hemisphere, and that the great escarpment of South Victoria 
Land explored by Scott and Shackleton is continued rather in the direction o\ 
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Coats Land than Graham Land. According to this view,. Western Antarctica, 
from Graham Land to King Edward VII. Land, will be rather of the nature of an 
island lying before the oontinontal mass. The solution of the problem would bo 
greatly forwarded -by an attempt to trace the foot of tbo groat osoar}»ment across 
the unknown area, and though this might be done ni» doubt by an oxi)edition 
starting from tho Ross sea, the fact that south of 75° all on the side of the 
Weddell sea is unknown ground in the chosen longitude, gives a special import- 
ance to this region as a field for exploration. Whether the sledge party could 
continue its march to the opposite side of the Polar area would depend on tho 
funds available, as in this case a second ship to take out a relief party by way of 
the Ross sea would be necessary. The ofier, under certain conditions, of an 
anonymous contribution of £15,000 towards the expenses of the expedition was 
announced at the meeting. 

KATHEMATZOAX AES PHTSIG4X REOeBAPHT. 

The Voyage of the ‘‘Xlohael Bars.*’ — The oceanographical expedition under- 
taken by Sir John Murray in conjunction with Dr. Hjort and other Norv^egian 
scientists sailed from Plymouth on April 9. As announced in tho Journal for 
December last (p. 664), the expedition will proceed to the coast of Morocco, making 
(KXianographical observations en route, and afterwards vlRiting tho Azores and 
}K)Bsibly crossing the Atlantic to Newfoundland. 

Oround-water or Sabterranean Bivers in the Kant.-— In summing up 
(La O4ographie, February, 1910) the results of various subterranean explorations 
lately carried out, the well-known cave explorer, Mr. E. A. Martel, points out that 
all these recent researches (with others of earlier date) tend to disprove the theory 
of Prof. Grund, put forward in his “ Karsthydrographie ” (Fmek^s Gpogr, Ahhand- 
lungeu, vol. 7, 1903), that there is a continuous sheet of “ ground-water ” at the 
base of tbe Karst limestones, nourished by the infiltrations which take place in 
the caverns and other typical features of tbe Karst. Among recent workeVh in this 
field, one of the most active is M. Perko, who hao published the lesults of his 
explorations of 1904 and 1905 (the twelfth and thirteenth seasons devoted by him 
to underground work) in tlie Mitteilungen of the Vienna Geographical Society 
(1900, No. 6). M. Perko adheres to the orthodox view that true subterranean 
I ivers flow beneath the Karst, and denies tbe existence of the underground sheet 
I^osiulated by Prof, Grund, M. Martel takes in turn the five principal objections 
ifiised by the latter to the existence of underground rivers, and gives reason for 
believing that they are all untenable, being at variance witli facts ascertained by 
‘'peloological research. 


GSHEEAL. 

Oxford School of Geogrephy. — ^Tbe lecture and other arrangements at this 
’ 'bool for Easter and Trinity Terms, 1910, have lately been issued. They include, 
is usual, courses of lectures by the Professor of Geography and other officials of the 
< bool, as well as a weekly practical class and other special tuition to be arranged 
''ith pupils. Borne of the general univereity courses will also have a bearing on 
v'l'ography, and may be attended with advantage for the Diploma in Geography. 

Tte Bleventh Intenatioma Geological Congre88.-A second circular 
' ^ued in March,* gives further details of the arrangements for this Congress 
^ vol. 80 , p, 628 ; 84 , p. 220), particularly respecting the excursions which 

‘re to take place before and after the meeting. This has been definitely fixed 
begin at Stockholm on August 18, the session terminating on the 25th. Among 
subjects of wide interest put down for discussion those of most interest 
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to geographers are:.(l) Ohanges of climate since the mazimum of ‘the last 
glaciation ; (2) the resources and distribution of iron ore throughout the world ; 
(3) the geology of the Polar Begions* In seference to the two first, a large amount 
of material has been collected under the auspices of the Executire Oom'mittee, and 
this frill be printed before the meeting and will serrens the basis of the discussions. 
Seven excursions have been arranged to talce pUoe, simultaneously, before the 
meeting, and in view of the limited number of members who will be able to take 
part in these, those desirous of so doing are asked to send in their names as soon 
as possible. In considering such applications, preference will be given to professional 
geologists and specialists specially interested in the places to be visited. The longest 
of these first excursions will be that to Ice Qord, Spitsbergen, under the guidance 
of Mr. G. de Gker, and this will start on July 25, the return to Stockholm being 
fixed for August 17. The remainder of this group will be to varioua parts of 
Northern and Central Sweden. ^ Only short exonrsioDs will be arranged to take 
place during the aession, and the programme of these is not fixed definitely. Seven, 
.to various parts of Southern Sweden, will take place after the session, as well as an 
extension of one of these, which will not be completed till September l6, most of 
the others being brought to a close considerably earlier. Arrangements have been 
made for the Second International Agro-Geological Conference to take place at 
* Stockholm simultaneously with the Geological Congress. The general secretary of 
the latter is Prof. J. G. Andersson, the postal address being ** Stockholm, 3.” 

The Seventeenih Congress of Amerioanists is to take place this year in 
two sections, the first at Buenos Aires from May 16 to 21, the second at Mexico 
city during September. The reason for this division is that both cities are tins 
year celebrating the centenary of the Independence of their respective republics, 
and in honour of these events the Congress will be knowd as the ** Centenary Con- 
gress.*’ The general programme of proceedings will follow the lines laid down f(^r 
previouaumeetings. In addition to the meeting of this CongresB at Buenos Aires, 
arrangements have been made for the holding in that Cjty, July 10 to 25, 1910, of 
an International American Scientific Congress,” which will be divided into eleven 
sections, covering the whole field of scientific research. 

The Geographical Society of Heuchhtel celebrated the twenty-fifth 
anniversary of its foundation early in February with appropriate ceremonies, various 
foreign societies and institutions being represented by delegates. The public meet- 
ing took place in February 5 under the presidency of Prof. Dubied, who has been 
for twenty -four years president of the society. Six distinguished foreign geo* 
graphers, including Sir £. Shackleton, Prof. W. M. Davis, and Captain lloald 
Amundsen, were named honorary members in honour of the event. 


OBITUARY. 


Alexander Agaifiz. 

The announcement of the death of the distinguished American oceanographer, 
Alexander Agassiz, will be received with wide regret. He died on March 28, at 
sea, as he was returning to America. . 

Alexander Agassiz, the only son of the distinguished Prof. Louis Agassis an 
his first wife, Cecile Braun or Agassiz, was born at Nefichatel, Switzerland, oi 
December 17, 1836. In 1848, when his father was elected to the Chair of Natnra 
History in the Lawrence Scientific School at Harvard University, Cambridge, Mass 
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he went to the United States, and graduated in 1865 at Harvard, subsequently 
taking the degree of Bachelor of Science in Civil Engineering in 1857, and then 
studying chemistry. In 1859 he became assisUnt in the United States Coast Survey 
in California, maldng a collection of marine fishes for the Museum of Comparative 
Zoology at Cambridge, then under the charge of his father, and visited the principal 
mines of that State. On returning to Cambridge in 1800, he married Anna Russell, 
and in the same year hd was appointed assistant zoologist at the Museum of Com- 
parative Zoology. In 1866 he became Intemted in coal mining in Pennsylvania, but 
afterwaida turned his attention to the copper-mines of Lake Superior, developing 
and acting as auperintendent of the Calumet and Heokla Copper Mines, said to be 
the richest in the world, by means of which he amassed a fortune. In 1860 he 
went to Europe to study the principal museums, and on returning took up his duties 
as Assistant Curator of the Museum of Comparative Zoology, of which, after the 
death of his father in 1873, he became Curator, and held that post for eleven 
years. In 1874 he was appointed Director of the Anderson Bummer School of 
Natural History on Penikese island. Buzzard’s bay, on the coast of Massachusetts. 
In 1875 he made a survey of Lake Titicaca and examined the cupper-mines of Peru 
and Chile, bringing back a large collection uf Peruvian antiquities for the museum. 

He visited H.M.S. Challenger at Halifax, Nova Scotia, in May, 1873, while 
on her famous cruise, and on her return to England he spent a winter in Edinburgh 
assisting Sir Wyville Thomson and Sir John Murray in sorting out the various 
groups of organisms for distribution among the specialists, and subsequently wrote 
the ClMllenger Report on the Echinoidea. In 1877 he began a long series of oceano- 
graphy researches, taking part in the expeditions on board the steamers Blake and 
AJbatroBB^ and conducting explorations among the coral reefs of the world, charter- 
ing steamers for that purpose. Thus he visited the principal reefs of the West 
Indies, the Hawaiian islands, the Fiji islands, the G-reat Barrier reef of Australia, 
and the Maldives. 

Having the means, he never hesitated to back up his opinion of what was worth 
doing by a free expenditure of funds, and it seems that between the years 1877 and 
J900 he expended a sum exceeding £20,000 in aid of certain of the scientific 
•lepartments of Harvard University. Among these objects may be mentioned the 
I'hysical laboratory, the observatory, the college library, the botanic gardens, and 
tlie museum, the cost of publishing the volumes of the Memoirs and Bulletins of 
tlio Museum, the carrying on for twenty years the Newport Laboratory at Rhode 
island founded by him, the purchase of land for the erection of buildings, the 
purchase of books and of collections, and the payment of the costs of his various 
t’xpeditions and coral reef investigations. 

He had planned a trip among the East Indian islands for next winter, writing 
Jis follows in a private letter dated December 3 last : “ I intended to go to Singapore, 
•lud see what I could do m the way of chartering a small steamer to make a cruise 
siinong the East Indian islands, and take the trip in the winter of 1910-11, or any 
time I found it best after consulting with the Dutch captains. I had all the neces- 
''ary letters to the officials, but, alas I I had to give it up. The doctor advises a long 
Hca-trip and rest in some warm climate, so I go to Alexandria direct from New 
York, and will squat in some good hotel in Luxor for a few weeks.” He accord- 
iDgly proceeded to Egypt, and left Cairo on hie return journey on February 23, 
'^pending a few days in Rome and Paris, and reaching London on March 17. 

Dr, Agassiz* work has been widely recognized, and the following distinctions 
^re amongst those conferred upon him : Officer of the L5gion d’Honneur do Fiance, 
^*iight of the Prussian Order pour le M5rite, Foreign Member of the Royal Societies 
of London and Edinburgh, of the Academies of Science of London, Paris, Berlin, 
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Vienna, Munich, Rome, Stockholm, and Copenhagen, Foreign Aiaociate of the 
Institut de France, President of the National Academy of Sdenoes, Washington, 
and President of the Amencan Academy of Arts and Sciences, Boston; The most 
recent honour conferred on him was the award of the Victoria Research Medal last 
year by the Royal Geographical Society of London. 

Dr. Agassiz was a prolific writer on scientific subjects, hfs principal works being 

* North American Acalephse,* 18G5 ; * Marine Animals of Massachusetts Bay,’ 1871 ; 

* Revision of the Echini,* 1872>74 ; * North American Starfishes,’ 1877 ; ‘ Report on 
the Echini of the Blake^ 1883 ; * Three Cruises of the Blahe^ 1888 ; ’ Contribntiont. 
to American Thalassography,* 1888 ; * Coral Reefs of the Hawaiian Islands,’ 1889; 
’ CalamocrinuB diomedse,’ 1892 ; ^ General Sketch of the Alhttross Expedition of 
1891,’ 1892 ; * Reconnaissance of the Bahamas and Cuba in 1893/ 1894 ; * Visit to 
the ]^rmudas in 1893/ 1894 ; * Islands and Coral Reefs of Fiji/ 1899 ; ‘ Coral Reefs 
of the Tropical Pacific/ 4 vols., 1903 ; ’ Coral Reefs of the Maldives/ 2 vols., 1908 ; 

* Panamic Deep Sea Echini,’ 2 vols., 1904 ; * General Report of the Af&r/fms 
Expedition of 1904-5/ 1906; and *The Genus Golobocentrotus/ 1908; besidos 
many others written in collaboration. 

Dr. Agassiz was a thorough American, both in fedings and sentiment. He wa^ 
not tender in his criticisms nor even-tempered when criticizing theories with which 
he disagreed or a line of conduct of which he disapproved, but no man was more 
appreciative of or more warmly supported sound scientific work and observation. 
During his recent visit to London he spoke of the various memoirs on marine 
organisms now being prepared by specialists in many partk of the world oi in 
process of publication, these organisms having been collected during his various 
cruises. He will be greatly missed by all engaged in oceanographical research, 
especially those occupied with the zoological aspects of the subject. 

At an early date he adopted views concerning the structure and origin of coral 
reefs opposed to those set forth by Charles Darwin, and he visited the various coral 
reef regions of the world with the object of making observations on this and allin] 
subjects. It is well known that he had been for some time engaged on a general 
and popular account of coral islands, and he recently stated that he had written thi»« 
book three times, but found it very difficult indeed to Batisfactorily deal with the 
mass of information that had been collected. During the coming year, he stated, 
it was his intention to write this book for the fourth and last time, leaving out all 
criticism of the work of other observers, and stating exactly what he had himself 
observed and his own views. 

I dined with him at the Berkeley Hotel, London, on the evening of March -0, 
and on the following evening he dined with Prof. Harmer, Sir John Jackson, and 
myself at the Ritz Hotel, London. On that day week news was received of his 
death on board the Adriatic on his way home, he having sailed on the 23rd. The 
C/Luse of his death is up to the present unknown, but in London he seemed to be m 
vigorous health. 

Mrs. Agassiz died many years ago. He has left behind him three sons, one of 
whom generally accompanied him in recent years on his voyages and travels. 

The following is probably one of the last letters written by Dr. Agassiz : — 

** The Berkeley Hotel, Piccadilly, W., March 17, 1910. 

**Mt Dear Murray, 

“ I ^am very glad to hear you are to be hero, and I’ll be on the look-out 
for you on Sunday. Why can’t you dine with me, and we can talk matters ov^r, 
unless you are in a rush ? My diagrams of Funafuti and other atolls are much 
yours. 
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« Thank you very much for the Scotch Lake Surveys. What a fine piece of 

*• Always yours truly, 

“(Signed) A, Agassiz” 
JOHK MuuRAY. 


CORBESPOMDEIiCB. 

Desert Sand'^iiiLea. 

Bama, Galway, April 5, 1910. 

The perusal of Mr. BeadnelL’s paper and the study of his excellent photographs 
lead me to remind you that, in a communication 1 sent you on the desert west of 
Haifa,* I drew attention to two forms of sand-waves (?), viz. what I now hear are 
called barchans, and the tarbul ([fiu. terabil). 1 crossed two lines of the former west 
of Selima, and sighted a third ; and bendes saw a rooky plain covered with isolated 
dunes which, though equal in size, were not crescentic. When climbing the former 
1 was obliged to go up the horns of the crescent, as the steep side was so perpen- 
dicular that no attempt could be made up it. At their foot 1 often found patches 
of scorched grass. The lines of barchans were about 3 miles wide, and the hollows 
between the crescent of one and the slope of the other swept quite clear, showing 
rocks and stones in many cases. It would appear that there is a break in the line 
(if barchans, unless they made a wide sweep westward of Terfaui. In the line 
fiom Sbeb to Terfaui their place is taken by terabil,” the north side of whidh is 
covered with bush (selim or kitr) ; and in many brackish water lies quite near the 
surface. The line of these terabil is distinctly north-west, which points to the road 
to Kufra being along it. (Bohlfs indicated a road from the latter place to Selima.) 
L cannot remember musical sand — perhaps owing to the high wind which blew 
\\hcii I was there. 

David Co]lV^. 


MEETINGS OF THE ROYAL GEOGRAPHICAL SOCIETY, 
SESSION 1909-1910. 

Twelfth Meeting j April 11 , 1910. — ^Major Leonard Darwin, President, 

in the Chair. 

Elections. — F. Noel Ashley; Edward Cecil Barher; Fairfax Carlyle; Rev. 
^^rthir Crean^ M.A.; Joseph de Frenes; Terence Zetland Oung; Wm. Ronald 
{King's Dragoon Guards); Sir Benjamin Simpson, K,C.LE. 

'i’he paper read was — 

“ Across Africa from the Niger to the Nile,” By Dr. Karl Kumiu. 


Thirteenth Meeting, April 18, 1910. — Major Leonard Darwin, President, 

in the Ghair. 

1 he paper read was — 

‘ Glacier Exploration in the Eastern Karakoram.” Dy Dr. T. G. Longstaff, 

* Journal, vol. 81, p. 442. 
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GEOGRAPHICAL LITERATURE OF THE MONTH. 

AddUiotiM to ike LAroty • 

BjrBDWABD BBAWOOD, UJL, Librarian, 

The following abbreriattoiie of noano and the a^MtlTea derived from them arc 
emplo^ to indicate ttie eonroe of eiiiolei from other publioatioiis. Qeographical 
imiaeo ere m a mle written in frill 9— 


A. «= Aoademy, Aead e m i e, Akademie. 
Abh, s Abhandlnngen. 

Awn, ss Amiwia, Aimalef, Ammlen. 

B. s'Bnlletlii. BoilettiiiOp B<detiiiL 
OoL ss Ookniee. 

Com, ss Ckmuneiee. 

O.B. ss Oomptea Bendna. 

£. ss Etdkimde. 

Geoga|^||,^G<ogiaphie, Geograda. 

. L =s Inatitateb Inatitation. 
Ii.sslif«tt;^ 

J. ss JonmaL 

Jb. ss JahibiudL 

k.k. ss haiaarlioh imd kimiglioh. 

M. m MitteUnngen. 


Mag, a Magaafne. 

Mem. (M6n.) = Memoira, MAnoiiea. 
Met (mtft) ss MeteorologioaL 
P. s Prooeedinga. 

B. B Boyal. 

(RiY.) ss Beview, Bevne, Biviata. 
8. ss i^tj» BooMt^ BeUkab. 

Be. as 8oleno<<a). 

Bitib. s fiitrangiberloht 
T. = Ttanaaotiona. 

Ta. as TUdaohrift Tidaknft. 

V. = Veieln. 

Yerh. ss Verhaadlnngen. 

W. = Wiaaenaehaft, and oompoanda 
Z. ss Zeitaohrifit 

Zap. ss ZapiakL 


On aooonnt of the ambignify of the worda octavo, anario, ete., the aiie of books in 
the lilt below ia denoted fay uie length and breadth of the cover in inidiea to the nearest 
half inch. The aiie of the /oiirnal ia 10 )( 6). ' 


A adeatien of the worka in this Hat will be noticed daowhero in the ^^loamal.” 


EYBOFS. 

Alps, Saatem — ^Lake. Bt7s6. K,A,W, Wien, Abt. Ila. 117 (1908): 9-26. Bxner 
Ucber eigentttmliohc Temperaturschwankangen von eintagiger Periode im 
Wolfgangaee. Yon Dr. Felix M. Exner. Diagrams, 

Alps, Saatem— Lake. Gdtiinger. 

Btndien hber das Eis des Lnnzer Unter- nnd Oberaees. Von Dr. Gustav Gotzinger 
(^ndeiabdiuck aus Internationale Bevue der gesamten . . . Hydrographit , 
Bd. II., 1909.) Leipzig, 1909. Size 9} x 6}, pp. 386-396. Diagrams and 
lUvslratime. 

AnatriA-Oarinthia O.Z. 16 (1909) : 361-870. Krebs. 

Das Klagenfurter Becken. Landeskundliohe Bkizze. Von Norbert Krebs. 
Anatria—XtiBtenland— Oaves. Globus 96 (1909) : 213-217. Xtihlhofer. 

Die Erforsohung dee Waaaersohlingers von Dane bei Bt. Kanzian im Edstenlandc. 
Zum Studium dee Problema der Huhlenfliisse. Yon Leutnant F. Mtlhlhofor. 
Plan, Illustrations, and Section. 

See note in the Monthly Record (December, 1909, p. 679). 

Anatria— Tyrol. M,G. Ges. MUnchen 4 (1909) : 1-96. Myhw. 

Die geologiaohen Yerb'dltnisae des Hinteren Bregenzer Waldos in den QnellengC' 
bietra der Breitabh und der Bregenzer Ach bis sudlioh zum Leoh. Yon Dr. Hugo 
Mylius. Maps, Seetions, and lUustrations. 

Carpathians. Sitzh. K.A.W. Wien, I. Abt. 117 (1908) : 718-818. Lncema. 

Glazialgeologisohe Untersnohung der Liptauer Alpen. Yon Dr. Boman Lnooinu 
Map ofm SeSions. 

OMpstUMi. SiUb. K.A.W. Wien, I. AM. 116 (1907) : 871-982. 

Ueber die Tcktonik der Karpathcn. Yon Y. Uhlig. JMap and Sections. 
OupftfUaw— Hiiteiisal. OUbut 65 (1909) : 267-270 ; W-S60. 

Belsazar Hae^et als Karpathenforaoher. Yon H. Bddel. 

B. Haoqnet’a Beisen in der Hohen Tatra. By the same. 



OKOGOtAPBlOAL LUEEATUKE OT THE MONTH. 


Crete. ‘ Jjlatioitol G. Mag. 90 (1909) : 778-787. u.h 

Uxplorfttknu io Qretd. By H d ith H. Hell. JUustralione. 
lozepe-Aatlmvoitogy. GWme 96 (1909) : 299-232. ly^th. 

Das gedogiiohe .^tn ind die stamiagMnhiehtUidie Bedoutung dee Homo 
Heidelbergenfia.- Yon Dr. Emil Worth. ^ ^ 

Suropo— /.JB. StatUtieal 8oe. 78 (1909) : 685-718. Baines. 

The recent growth of population in Western Eoiope ; an ossay in Intomatioual 
oompazison. Preaideatlfll Addxeia by 8ir J. A. Baines. 

Franoe— Ancient Oeegraphy. La 0., B.SM, Paris 80 (1909) : 73-98, Xartel. 

Gdbgraphie pr^hietoriqne de la Fkraoe. Par E.-A. Martel. 

Franoe^-*OorMoa. Alpine J, 88 (1909) : 045-660. Onston. 

Nineteen Days in Oonloa. By T. G. Onston. lUnHraUims, 

France-^Berdegne. Le Olcbeg M€m, 8.0 Oenive 48 (1909) : 1-84. Pittard. 

Di^nvertee prehistoriqnes dans la Dordogne: Stratigraphie de deux statiouH 
moustdriennee. Par M. Enghne Fittaid. lUusiraiion and Diagrams. 

Franoe— Oaseony. B.B.Q. Oomm. Bordeaux 88 (1909) : 285-289. BoiEault. 


De rorigine prdteudno marine doe laos du littoral de Qasooguc. l*ar Pierre 
Buflholt. 


Franoe-Hantes-Alpes. La G.g B.8.G. Pans 80 (1909) : 111-116. Meissen. 

Mouvement de la population da d^partement des Hautes-Alpos an XIX* si^le. 
Far Paul Moisson. 

France— Hante-Oaronne. O.B. A. iSo. Parts 149 (1909): 1169-1171. Martd. 

Snr I’hydrologle eonterraino dn massif de Penb-Blanque on Arhae(Uaute-Garanno). 
Par E.-A. Martel. 

Franee— Historieal. Lt/le 58(1909): 193-211. Bemangeen. 

Les Voyages cn France au XVIP siMe. Par M. Demangeou. Maps and lUustr. 


China-Taag-tse. Ahr€g€ B.8. Eongroise G. 86 (1908) : 117-128. HaUss. 

Job Y. Kompolthy auf dem Jong-tse-Kiang. Yon Uyula v. Halasz. Illustrations. 
Chinese Empire. B.8.G. Lille 58 (1909) : 79-91. OUene. 

Chine Oooidentale (Thibet, Mongolie). Par M. le commandant d’OUone. Portrait 
and Illustrations. 


French Indo- flhiw. -Bailwayn. B.8.G. Com. Paris 81 (1909) : 697-718. Ayme-Martin. 
Les chemlns de fer du Laos. Par Aymd-Martin. Sleeteh~map. 


India — Baluchistan. Becoids Gtol. 8urv. India 88 (1909) : 189-215. Vredenbnrg. 
Boport on the geology of Bazawau, Jhalawan, Mekran and the State of Las Bela, 
principally from the point of view of economic development. By B. W. Vreden- 
burg. Map and Beetions. 

Soo note, ante, p. 593. 


India-Brenghti. Jahresb. G. Ethnogr. Ges. ZUrioh. (1908-09) : 221-255. WehrU , 
Uober DUrren in Britisoh-Indien. Ein Beitritf znr Wirtsohafisgeographie Indiens. 

^ on Dr. Hans J. Wehrli. Bketch-maps and Diagrams. 

India— Himalaya. Workman, 

A study of Nieve Penitente in Himalaya. Paper No. 2. By William Hunter 
Workman. (Reprinted from the ZeiUtdifi/t fUr Gletseherhunde, May, 1909, 
8ome additions.) London : Spottiswood & Co., 1909. Size 8} X 6, pp. 28. 
Illustrations. Presented hy the Author. 

Niovos Penitentes in Hlnialaya. By Dr. William Hunter Workman. (Reprinted 
Irom the Alpine Journal, May, 1908.) London, 1908. Siio 8} X 5i, pp. 10. 
diagram and ElwtraUonSo Presented by the Author. 

India— Histerioal. Sainsbnry. 

of the court minutoe, eto., of the East IndiaiOompauy, 1640-1 64 J. By 
Lthel Brooe Bainebnry, with an Introdnotion and Not* by Williim Fwto. 
I*,*®*4* Clarendon Prese, 1909. SJm 9x 6, pp. xxx. and 408. Irtee 12*. 6d. 
PretMUtdhg the India Ofioo. 
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Indim~]f 0 t 6 orolog 7 . SiUi. K.A. ff' Wten, Abt. Ila. 117 (1008): 556-818. Hum. 
Die t&gliohe Variation der WindatOrko arntden BeiggipMn in Sadindtag in ihier 
Beiiehang zer der tftgliohen LnftdradkBohwanknng* Von J. Hann. 

Japan— Dairen. — ■ 

Japan. Beport for the jear 1908 on the Trade and Navigation of the Fort* of 
Dairen (Dalny). (Diplomatic and Oonanlar Beporte, Annual, No. 4872, 1909.) 
London : Wyman & Bona, 1909. Size 9} x C, pp. 18. Skekih-mapB. 

See note in the February number, p. 190. 

Japan— Vdoanoea. M. deuU. Qbb, OBioBivM 18 (1909) : 47-77. Friedlaender. 

TJeti&r einige japaniache Vnlkane. Von I. Friedlaender. 

Mialay Archipelago — ^Baada. Witkanp. 

Tb. K. Nederland. Aardr. Genoota. 86 (1908) : 288-308, 807-832 ; 86 (1909): 62-85. 
De'drie buiteneilanden der Banda-Gro^: Boen. Ai, Boaengain; benevena F" 
Pisang en Lont5r*a noordpunt. Door H. Ph. Tb. Witkamp. Saps. 

Malay Archipelago— Burn. Van der Mlicen. 

Tb. K. Ned. Aardr. Oenoote. 86 (1909) : 214-263, 578-597. 

Tochten op het eiland Boeroe [(7 Febr.-16 Juli 1908). Door J. H. W. van der 
Mieaen. Map. 

' Niewe tooht uaar het eiland Boeroe (26 November 1908 — 14 Febmari 1909). By 
the same. 


Malay Archipelago— Celebes. 

Tb. K. Nedei 


Tb. K. Nederland. Aardr. Qeiux>t$. 86 (1909) : 612-621. 
De onderzeese vorm van Gelobea. Door J. F. Niermeyer. Map. 


Biermeyer. 


Malay Arehipelage— Mentawel Islands. HeamaniL 

Te. K. Ned. Aardr. Genoots. 86 (1909): 181-213. 

De Mentawei-eilanden. Door J. B. Neumann. Map. % 

Malay Arehipelage— Sumatra. Z. Qee. E, Berlin (1909) : 583-608. Mosakowski. 
Beiseu in Oat- und Zentral-Sumatra. Von Dr. Max Moazkowaki. Mape. 


Persia — Beistan. Eecorde Geol. Sure. India 88 (1909) : 216-229. Vredenburg. 

Note on a hippurite-bearing limestone in Beistan, and on the geology of the adjoin- 
ing region. By Ernest W. Vredenburg. Map and IlluBtratSonB. 

Philippine Islands — Leyte. Philippine J. 6e. 4 (1909) ; 339-358. Adams. 

Geological Beoonuaissanoe of the Island of Leyte. With notes and observations 
on the adjacent smaller islands and south-western Samar. By George J. Adams. 
Skvtch’-map. 

Philippine Islands— Luion. Philippine J. 8c. 4 (1909) : 483 487. Ickis 

A Geolorical Beconnaissanco i'rom Infanta, Tayabas, to Tanay, Blzul. By H. M. 
Ickis. Sketch-map and Section. 

Bussian Central Acia. J.B. Aeiatic 8. (1910): 111-128. Beveridge. 

The Babar-nama Description of Farghana. By Annette B. Beveridge. 

A Tcvisod translation of Babar’s account of Ferghana, with notes. 

BuMian Central Asia— Lakes. Ann. G. 18 (1909): 407-415. Bhokaliky. 

Le niveau dos lacs de TAsie Ceutrale russe et les changements do climate. Far 
J. de Bohokalsky. Slcetch-map and Bingramn, 

Siam— Phytogeography. Gldbue 96 (1909) : 149-152, 167-170. Eosieus. 

Vegetationsbilder aus Siam. Von Dr. 0. G. Uosscus. lUnatratione. 

Turkey— AraUa—BaUway. Ann. Q. 18 (1909) : 416-432. Bonin. 

Le chemin de fer du Hedjaz. Par Gharles-Eudes Bonin. 

Turkey— Mesopotamia. B.8.a. Italiana 10 (1909) : 740-753. Lansoni. 

La Mesopotamia. Del dott. Adriano. I^anzoni. 

Turkey— Syria. G.Z. 16 (1909>: 571-589. »»»««■ 

Byrisohe Fragmentc. Von Ewald Banse. UlvstraUonB, 

Turkey— Syria. Traod and Exploration 8 (1909) 348-353. Salmon. 

Oflf the Beaten Track in Syria. A description of a journey through a little-known 
part of the Maronite and Druse Gountry. By F. B. Salmon. IlluitraiionB. 



GBOGBAFHIGAL LITEBATURE OF THE MOfTTlL 


609 


AFBZOA. 

Abyninift— FhytogMgraplLy. 

VtgdaUimMdar (Karrien and 8oheitck) 7 (1909) : Platen 2:i-30. 
(liarakterpflanMiiMeB abeesiniaoheti Hoohlandes. X'on Felix Boseu. ' lllusiratiftns. 
Britiilk Bait Alriea— Bomy. 


Africa. Annual Bojiort for tlio year rndinir 
March 31, 1909. Mbmban and Nairobi, [1909]. Biso 10 x 7, up. 20. ^maaraij 
PreemUad 6y Ac Survey Depnriment « ’ 

Britiah Smith Africa.' Hodion. 

A Trek in the Unknown Country North of the Makalakari. By Arnold W 
Hodcon. (B^traot irom the Empire Serieuty voL 18, No. 104, 1909.) London! 
1909. fiiM 9ji X pp. 106-118. Preeented by the Author. ^ 

Makalakari is the aalt pan more generally known as Makarikuri. The country 
to the north hardly decerTM the epitnet unknown, as it had boon croaaed in varioiia 
iliieetiona by Solona and othera. 


Cape Odeny— Geology. Cape of Qood Hopoy QeoK Cofu. 13 (1908) : 9-109. Bogeri. 
Report cm the Geology of Parta of I’rieaka, Hay, Britatown, Carnarvon, and 
A'ictoria Weot. By A. W, Rogers and A. L. dn Toit. Plane and Seotiona. 

Cape Colony— Knyana. Cape of Qood Hopt , Qeol. Com. 18 (1906) : 129-134. Bogera. 

Note on a journey to Knyana. By A. W. Rogers. Bkdtsh'map. 

Central Sudan. CJt.A. 8e* Faria 149 (1909) : 646-618. Tilho. 

Bur rexistenco probable d’on oentre trbs acoentue do bassos pieasionB dans la 
region du Tohad, d’apiba lea obaervationa do la Mission Niger-Tohad. Par 
Gapitaine Tilha 

East Africa— HiatorioaL Rendiconti B,A. Linoei 18 (1909) : 49-75. Sohiaparelli. 
La geografla dell* Africa orientale aeoondo le indicazioni del monumenti egiziani. 
Pci Kmeato Schiaparelli. 

Egypt -Atmoa^orio Eleotrioity. Hurst. 

Ministry of Finanoo, Egypt. Survey Department Paper, No. 10. A DiaousBion 
of the Observations on Atmoapheric Electricity at Helwan Observatory. From 
March, 1906, to February, 1908. By H. £. Hurst. Cairo, 1909. Size 11 X 74, 
pp. 66. Map, Plany and IHagrama. 

Egypt- Irrigation. 

Public Works Department. Boporta upon tlie Adroinistratiou of tho Irrigation 
Services in Egypt and the Sudan for the year 1908. Cairo, 1909. Size 11 x 7^ 
l>p. 86. Mapay Diagrams, and lUuairationa. Preeented by the Director- Oenerdf, 
Egypt -Nile VaUoy. Cairo 8c. J. 8 (1909) : 250-252. Ball. 

The Origin of the Nile valley and tho Gulf of Suez. By Dr. .lohn Ball. 

Noticed in the Monthly Record, aniey p. 596. 

Egypt -Survey. • Hume. 

''Uniatry of Finaiioe, Egypt. Survey Dopartnieiit Paper, No. 20. Tho Distribution 
^ Egypt. By W. F. Hume. Cairo, 1909. Size lOJ x 7L pp. 16. 
ol,ttfh-map. PreeenM by the DireeUn-Oeneral. 

Eritrea -Oomnmnioations. Hiv. CM. 6 (1909) ; 52i*>-539. Cortinois and Cucinotta. 
^munioaziune e mezzi di traaporto della Colnuia eritrea. Dott. A. Cortinois 
K. Cucinotta. 

Eicnch Congo. Xo G., B.8.Q, Parie 19 (1909) ; 353-366. Bruol. 

Lib baaaea vaUdoa de I’Oubangui ot do la Sanga. Par G. Bruol. 

Erench Ctoea. L'Afriqne Fran^aiae 19 (1909) : 418-420. Salossoa. 

s»rtc demographique de la Guinee. Par E. SaleBaea. Sketch-map. 

‘c map sliowB the eatimatod density ot population by “ oirolea ** (see p. 462, aute). 

Prench Oni^ B.fi. Coiif;*edoc. </. 8» (1909) : 25-68. 

^^ploratioo en Hauto-Guinee (Afrique Oocidentale). Par L. Fernaud Viala. 

^0 writer’s chief object waa tho examination of the raining district of Sigiri. 

No. V.- May, 1910.] 2t 
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Vrwioli WMt Afdoa. La G., B.8,G. Pari$ 19 (1909) : 887-852. ’ 0ht7ali«r 

La det souroes dn Niger. Minion Boientiflqiio de I’Afriquo Oucidentole 

Fran^ise (1909). Par Auguste Ohmlier. SffeUh-map. 

FrendhWMtAfriea^Fpper Oamliia. X*4/W9ttaFranjra^0l9(l9O9): 889>B42. 

La Navigabilite de la Gamble en amont de la frontito anglaise. Map, 

Oermaa East Afriea— Gold. Tomau 

BtruHiU Land^ ti. ForstwirUehaft Deutioli-Oitafrika 8 (1905): 265-' 282. 

Die Qoldvorkommen Deutsoh-OstafirikaB, insbesondere Bmhrdbuiig der neu 
ontdeoktea GoldgAnge in der Umgegend Ton Ikoma. Yon Dr. F. Toman. Plan 
and Diagrams 

German 8outh-West Afrioa. Benttohei Kolonialblatt 91 (1910) : 54-59. 

'Die Expedition Streitwolfii naoh dem OapriTi-Zipfel. 

Gold Coast-^Forestry. Thompto] 

Gold Coast. Beport on Forests. By H. N. Thompson. (Colonial Boports, Miscel- 
laneous, No. 66, 1910.) Size 9) x 6, pp. 238. Sketdh’-map and lUuilratwru, 

Italian Bomaliland. J. African 8. 9 (1909) : 59-72. Ealdaoc 

The Promontory of Cape Guardafhi. By Giulio Baldaooi. 

Italian Bomaliland. Bev. OoL 6 (1909): 485-5 L4. Coe 

La aeojnda oolonia italiana, II Benadir. Del Professore Gustayo Coen. 

Liberia. Globuc 96 (1909) : 234-240, 245-251. Boherc 

Liberianisohe Kfistenfahrten uud Urwaldwanderungon. Von Josef Soberer. 

Madagasoar. 

Guuyemment General de Madagasoar et Dependanoes. Statistiques Gcnerales, 
1907. Melun, 1908. Size 14 x 11, pp. 398. Trecentcd by ihe Govwwtr-Qenerah 

NOBTH AMBEIOA. 

Alaska—Taktttat Bay. Tarr and Bntl 

U.8. iieol. Sure. Prof. Paper 64 (1909) : pj>. 184. 

Tho Yakntat Bay Region, Alaska. Physiography and Glacial Geology, by 
Ralph S. Tarr. Areal Geology. By Ralph 8. Tarr and Ben S. Butler, 

8eetioni, and lllwtraiiom. 

Canada — Antiooiti. DipZomatlqves 98 (1909): 657-064. Bewavr 

La colonisation de Tile d’Anticosti. Par Maurice Dewayrin. Sketch-map. 

Canada — CoaULolds. Bowli 

Canada, Department of Minus Geological Suryey. Th(' Coal-fields of Manitobu 
Saskatchewan, Alberta, and Eastern British Columbia. By D. B. Dowling 
Ottawa, 1909. Size 10 x 6}, pp. 112. Map, Diagrams, and lUiuirations. 

Canada— Geology. Young and Bro 

Canada. Department of Mines. Geological Survey. A DeBcrii)tiyo Sketch of th 
Geology and Economic Minerals of Canada. By G. A. Young. Introduction b 
B. W. Brook. Ottawa, 1909. Size 9} x GL Pi>* 146. Maps and Illuetrationn. 

Canada — Maritime Provinoes. Mattb 

1\ and T.H,S. Canada (3rd Her.) 2 (1908) : Sec. IV., 121-143. 
(4eologicBl Cycles in the Maritime Provinces of Canada. By G. F. Matthew. 

Canada— Ontario. Wilson and Coll 

Canada. Department (jf Mines. Geological Survey. Beporis on a ]K>rtion • 
Algoma and Thunder Bay Districts, Ontario. By W. J. Wilson. And on 0 
Region lying North of Luke Superior between the Pic and Nipigon Rivers, On tan 
By W. H. Collins. Ottawa, 1909. Size 10 x GJ, pp. 46 and 24. Map af 
JUuetraiionB. 

Canada— Besonroes. 

^Canada’s Fertile Northland. Evidence of Mr. B. E. Young . . . before tho Si.4(i 
Standing Committee on Agriculture and Colonization, 1907-8. Ottawa, 19^ 
Size 9} X 0}, pp. J 43-1 90. Map. 

Canada— Burvey. McCob 

Canada. Department of Mines. Geological Survey. The M'hitehorse CopI 
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tfexioo-^Bviiiiduy. B*8.0, y JMadi$tioa Hep. Nexioana (5) 8 (1909) : 145-156. Fonot. 
Nuestm limite ooji Bttados Unidoa dd Korte. Diwurao do leoepoioii del 
Bocio Sr. Fnoioifloo de P. Pcmoe. ^ 

A Bketoh of the Hiptory of the Boundary. 

Xeadeo— BeoateoM. Popular 8o. MoaMy 75 (1909) : 435-451. Urkwood. 

Desert aoenes in Zaeateoaa. fly Prof. J. ®. K»wo<wl. SheUd^-mapand llhuir. 
KewfeiiBdluid and Jamalea— Xtemli. Oaterhridae. 

/. Frants h 188 (1909) : 457-469. . ^ 

The Mineral Wealth of the lalanda of Newfoundland and Jamaica. By A. E. 
Ontorbrldge. IlteirattoM and Beeikm. 

North Amerioa—Historieal. Popular 8c. MoiUMy 76 (1909) ; 313-837. * Nans. 
The Hudaon-Falton Oelebration of 1909. By Dr. Qeorge Froileriok Kuuz. Por- 
traite and JUutlnUione. 


North Amerioa— Foresti. Popidar 8e. MaiUMy 75 (1909) : 370-892. Trotter. 

Tho Atlantic Forest Region of North America. By Spencer Trotter. 

United States. Naiimal O. Mag. 20 (1909) : .573-580. Zon. 

When Our Country is Fifty Years Older. By Raphael Zon. SkekUhmap and 
lllmtratiom. 

Forecasts the future of the economic resources of the United States. 


United States-r-Arisona. 8oiene(‘ 80 (1909) : 720-724. Binmer. 

On the Plant Geography of the Ohiricahua Mountains. By J. 0. Blumer. 

United Btates— Ariiona. Monthly leather Bev. 87 (1909) : 225-237. Douglass. 

Weather Cycles in the Growth of Big Trees. By Prof. A. E. Douglass. 

Noticed in the Monthly Record, March, p. 335. 

United Statsa-Oalifomia. Z. Oe$. E. Berlin (1909) : 609-61G. Klantssch. 

Das Ealifomische Erdbeben vom 18. April 1906. Von Dr. A. Klautzsch. 

Uxn'ced Btates— Oolorado. George. 

< 'olorado Geological Survey : First Report, 1908 ; with aooompauying papers. B. 
D. George, State Geologist. Denver, 1909. Size 9x6, pp. vi. and 244 Mapn aiuJ 
lllwstraHons. 


CINTBAL AND SOUTHERN AMERICA. 


Argentine. Her. Mueeo La Plata 15 (1908) : 102-131. Delaohauz. 

La rogiones fisicas do la Repiiblica Argentina. Por Enrique A. S. Delachaux. 
Mapb. 

Noticed ante, p. 598. 

Argentine— Arohssology. Bev. Mueeo La Plata 16 (1908) : 138-197. Ontes and others. 
Estudio de las snpuestas ** esoorias ” y ** tierras oocidas ” do la serie pampeaua de 

I. i Repiiblica Argentina. Por Felix F. Outes, Dr. Enrique Herrero Duoloux y Dr. 

II. Bucking. Diagrams and Illustrations. 

BrazU -Diamond Fields. J.R.8. Arts 5S (1909) : 101-129. Pearson. 

Tho Diamond Fields of Brazil. By Hugh Pearson. 8keteih-maps. 

BrasU— Para. La G., B.8.G. Paris 20 (1909): 99-110. Duoke. 

Explorations dans le nord de Tetat de Para. Par A. Duoke. « 

Brasil— Rainfall. Ministerio da Industria, ete. {Brasil), B. 1 (1909) : 139-144. Voss. 
Ah chuvas no nordeste da Brazil. Pelo Dr. Ernest Ludwig Voss, SlteAch’^aps 
und Diagram. 

Rio B. Pxmaoisoo. WiUiams. 

Minuter io da Industria, ete. (Brazil), B. 1 (1909) : 111-137. 
Agpo-Goologia do Valle do S. Franoisoo. Por Horaoio F. Williams. Sketoh-mapb, 
^seiions, and Diagrams. 

Brasil -Water Supply. Bmrmor. 

MinUtorio da Industria, etc. (Brazil), B. 1 (1909) ; 83-110. 

0 prebloma das seooas do Norte do Brazil. Por J. 0. Braniier. Sketch-map ami 
^setiouH. 
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OSOOSAPHIOAL LITEEATUBB OF THB KOIVTH. 


QJS. 16 (1909): 611-690, 668-571. » ' ffeoflui. 

Stadien Ober W6it-Pataigoiiiea* Yon Haw Steftn. Map, 

Chili -JKvrwft. 

Bepublioa de Chile, begooda memoria del dirootor de la Ofloina do Stewura do 
Tievrae paiada a1 Sefior Ministro de Ooioniiaoiou en Abril de 1909. fiantiagOf 
1909. inie 11 X 7i, pp. 136. Map$ and /llarimridnf. Preteniad by ike 0/Mna 
de Mmmra de Tierrae, Chde, 

CQdli^Yaleaiio. Bev, Mueeo La PUda 16 (1908) : 49^63. BhoIoiul. 

Note aobie la oenisa del voloda Rininahae. For Dr. Knrique Horrero DuoIoqs. 
Diagrame, 

Chili— Tdleaiio. Z, Oee, B. Berlin, 1909 : 882-884. Ltttgwi. 

Ueber den Aiubmoh des Vulkans Yallarioa in Sftd-Ghile. Von Dr. Rudolf Lttt- 
gena BkeUh^map, 

AFIXRALASXA AMD FACirXO ULAni. 

Few Miiia— Butch. Te. K. Ned. Aardr. GenooU. 96 (1909) : 946-966. Bambinwt. 
De jongito opyaart der MambhrAmo^ 28 Juni— 9 J uli 1909. Door F. L. Rambonuet. 

Fiw Chiiaia— Butch. Te. K. Ned. Acatdr. QenooU. 96 (1909) : 86-128. BcuillMr. 
De drie opyaarten dor Mambhr&mo (Noord Niouw-GnineaX Juli 1884, Jan. 1900 
oir Jnui 1906. Door G. P. Roulfaer. Map and lUwdratione, 

Hew Oiuth Walcc— Ocact. J. and P.It.8. New Bouik Walee 49 (1908) : 229-237. Barid 
Bfidenoe of Recent Sa')mergenoe of Coast at Narrabeen. By 6. W. Edgeworth 
David. BeoNoae. 

Few Uonth Wales — Osolcsrv. Jonssn 

J. and PR.8. New Bouih Walee 49 (1908) : 29p-8i0. 

Some Geological Notes on country behind Jervis bay. By H. I. Jensen. 

Few Zealand — Commeroial. B.G.8. Philadelphia 6 (1910) : 17-31. Xarshall 

The Commercial Geography of New Zealand. By P. Marshall. 8keteh-map>^ 
and llltuiralumt. 

Few Zealaad— Forestry. Kewington 

New Zealand, 1909. Department of Lands. Forestry in New Zealand. By 
William C. Kewington. Wellington, 1909. Size 13 x 8}, pp. 118. Map$ and 
lllustraiione. Preeenied by ike Author. 

Few Zealand — Otago. Baughan 

The Finest Walk in the World By B. K. Baughan. liondoo: Whitcunibu & 
Tombs, [n D., 1909 V]. Size74 x .')4,pp..*16. Illuetratiene. PreeenledbytheAuihor 

Few Zealand— Physical. B.0,8. Philaddphiu 8 (1910) : 1-16. Bel 

The Physical Features ul Now Zealand. By Dr. J. M. Bell. lUuetraiiom. 

Few Zealand— Scenery. Bepartment of Landi 

Now Zealand: Department of Lands. Reports on scenery preservation for the 
years 1906-7 (pp. 38), 1907-8 (pp. 16), and 1908-9 (pp. 16). By William C 
Kensington. Wellington, 1907-09. Size 13} X 8}. Mape and Illuelraiicne. 

Few Zealand— Stewart Island. Cockaya 

New Zealand : Department of Lan<Is. Report on a botanical surrey of Stewait 
island. By Dr. L. Coolmyne. Wellington, 1909. Size 18 x 8}, pp. 68. Map 
and lUustratione. 

POLAR BFaiOFB. 

Arctic— Meteorology, Wegeis 

Draohen- und Fesselballonaufstiego ausgefdhrt suf der Danmurk-Expediti<»n 

1906-1908. Von Alfred Wegener. (From MeddeUUer om (h'pidantl. Bind 42) 
Copenhagen, 1909. Size 11 x 7, pp. 76. lUuetratianB and Diagram. 

Arctic— Forwegian Expedition. Norsks Q.B. Aarbog 90 (1909) : 66-75. Amondse 

Plan for en Polarfcsrd 1910-1917. Af Roald Amuu^sen. 

ereenland. Steenstn 

Geologiske og antikvariske lagltagelser i Julianehaab Di8tii£t. Af &. J. V. Steen- 
strap. (Sssrtryk af MeddMter om Grpnland, 84.) Copenhagen, 1909. 

9x6, pp. 115-154. JUustraiione and Bkekh-map. 
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OSOGKAPHIOAL LITEBATUBB OF THE MONTH. 


PoUr Biffilmtloa. JPioptclar 8c. MotMy t6 (1910) : 88-97. 

How oonld an Explorer Had the Pole 7 By Prof. Harry Fifli^ng Reid 
On the dxlng of position in the neighbourhood of the pole. 

BpitibeigSB— CMegy. Nbrihe OJ3. dariop 90 (1909) : 1-8. 

Lidt om Spitsbeigens geologi. Av Gnnnar Holmsen. Jfap. 


Eeid. 

Diagnms. 

Holmsen. 


FBIIIOAL AMB VOXMXOAl GMOBAPHT. 

OeonerpMegy— Deserts. G.Z. 16 (1909) ; 545-558. Penck. 

The Hoiphologie der Wilsten. Von Albrecht Peuok. 

Oeottoiphelegy—Dnaes. T$. E. NedMand. Aardr. GenooU. 96 (1909) : 896- 910. Dnboii. 

Orer hot onstaan ?an de vlakten in het dnin. Door Eug. Duboia 
Oeophysioa DeiUcehc 0. BlAUer 88 (1909): 78-80. N61ke. 

Ueber Simroths none Begrftndnng der Pondnlationatheorie. Yon Dr. Fr. N(>lko. 

Glacial Xvoslen. C»E,A, 8o, PclHc 149 (1909) : 1418-1415. Martonne. 

Sur rind^e rdpartition de Tdrosion glaoiaro dans le lit des glaoiera alpine. Par 
Em. de Martonne. 

See March nnmber, p. 838. 

Glaciers. M.O. Get. MUnehen 4 (1909) : 97-126. Grammar. 

Struktnr nnd Bowognng dee GletsohereieeB. Von Prof. Dr. Hone Grammor. 

lUudraiioM. 

Gravity. Z. Oa. E. Berlin (1909) : 861-878. Hacker. 

Die Bohwerebeetimmnug an 'der Erdoberflftohe and ihre Bedeutung fiir die 
Ermittelung der Maseenverteilang in der Erdkraetc. Von Prof. Dr. O. Hocker. 
Afapc, lUnetraiicm^ and Diagram. 

Noticed in vol. 84, p. 482. 

Ground Temperature. T. Edinburgh GeoL. 8, 9 (1909) ; 1 07-178. Anderson. 

On the Temperature Gradients of Deep Bores, with special reference to those of 
the Balfour Bore, Cameron Bridge, Fifeshiro. By E. M. Anderson. Diagram and 
Seetume. 

Hydrology— Temperature. SeoUUh G. May. 25 (1909): 591-597. Wedderbum. 

Temperature oscillations in lakes and in the ocean. By E. M. Wedderbum. 

Sketch-map. 

Magnetism. Terreetrial Magnetiem 14 (1909) ; 131-136. Craig and Bauer, 

f'ho Non-Magnetic Gas Engine of the Carnegie. By James Craig. The Ijaunching 
of the Carnegie and the IlopartaTe of the Carnegie on her First Cruise. By 
Mrs. Ti. A. Baner. Plane and Dlnetratione. 

Meteorology. Hildebrandsson. 

E. Bvemika Vetemkape-A. Handlingar 45 (1909) : No. 2, pp. 12. 

Quelques reoherohes snr les centres d’aotion de I’atmosphbrc. Par H. H. Hilde- 
nrnndmn. Ill, Snr la compensation entre les types des saisons simultan^s en 
diffdrontes regions de la terre^. Diagrame. 

Meteorology. Quart. J.B. Met. 8. 85 (1909) : 233-248. Bawson. 

The anticyclonic belt of the Northern hemisphere. By Colonel H. E. Bawson. 

The writer had preyionsly dealt with the corresponding belt of the Southern 
i^einisphere (see also Journal, vol. 88 , p. 178). 

Meteorology— Olonds. Siteb. E.A.W. Wien, Abt. Ilo. 117 (1908) : 217- 229. Obermayer. 
Hio H'dnflgkeitiBahlen der Bewolkung. Von Albert v. Obermayer. 

Meteorology— Xnstmineiita. 

A boroMter Manual for the use of seamen ; with an appendix on the Thermo- 
?y6«Wtt®ter, and Hydrometer. Iseued by the Authority of the Meteo^ 
logical Committee. 6th edit. London: Wyman & Sons, 1909. Size 9i x 6, PP- 68. 
Uiarte, lUneUraHonc, and Diagrame. Price Sd. 

^^eorology— Hortti Atlantte. Ann. Hydrographic 87 (1909) : 481-489. Grossmann. 
iJas Ergebnis der Venoohe mit dem Bennge von Welter-Funkentelcgrammen 
NordatlantiMdiea OtMiit Von rii.1 Giowinaiui. 

2 T 8 



*14 


NIW KAM. 


Vi«aor«lMnr--Vmpmtiirt tad Kumidity. Jfel. Z. 4i (1M9) : 890-886* MuAuft. 
Ueber die Fendhtigkeit and TempenitQr der Laft im Qebixge and In der Men 
Atmoepliftre* Von Johannes fiohabert Diagrami* 

jjfttfftrffiliMTT yrMiare. ^ Oauiri. 

B. In^. Barihqwdu iMUttgaUim Oom. S a^S) : 815-3^. 

Note OB the Long-period Variations of the Atmospheric Pressare. By F. Omori. 
Charts and Diagraim. 

Xeteorolegy— Vpper Air. P. AmsHoon mi S. 48 (1909) : 8-88. BUir. 

The Exploration of the Upper Air by nteaas of Kites and Balloons. By William R. 
Blidr. Okarit Diagram^ amd iBustfaMons. 

Ketderology— Upper Air. B. Mould Weaihor Gbiervaiory 8 (1909): 1-18. Hamphreys. 
Vertiool temperatoie gradients of the Atmosphere, especially in the region of tho 
Upper Inveiuon, By W. J. Hamphreys. 2Jiagram$. 

Oceaaegrapihy— Indian Ooean. Ckapek. 

8M>. A.W, Wien, Abt. 1. 118 (1909) : 881-240. 

Zar Eenntnis des Phytoplanktons in Indisohen Ozean. Von F. Czapek. Bins- 
traiUme, 


GBVXRAL. 

Oeegraphy. SeottUh O. Mag. 86 (1909): 617-685. Lyons. 

The Hoope of Modem Geography. By Captain H. G. Lyons. A/so aeparaie eopy 
(9} X 6, pp. 017-685), preientM by the Author. 

Olasgow University. Ooatti. 

A history of the University of Glasgow, from its foandation in 1451 to 1909* By 
James Cloatts. Glasgow : J. MaoLehose & Sons, 1909. Size 10 >4 7, pp. xii. and 
616* Poriraite and Tlluetration$. Frioe 21s. net. Preemted by the univereity of 
Olaegow. 

Library Oatalogne. Wright 

Sabjoct-lndex of tlie London Libriiry, Si. James's Bqaare, Loudon. By Dr. C. L. 
Haffberg Wright London : Williams & Norgate, 1909. Size 11x8, pp. xxviii. 
un<ri251. P resented by the London Library, 

This groat undertaking, involving difficulties of no ordinary kind, seems to liuw 
been oairied tlirough ^ith a largo measure of suooess. It will be most valuabh foi 
referenoe. 

Xonntain Asoents. National G. Mag. 20 (1909): 493-530 Fay. 

The World’s Highest Altitudes and First Asoents. By ('harles E Fay. 
Uhutrations. 

North Paoiflo— Coasts. Niedeek 

Cruises on the Bering Sea; being rcoonls of further sport and travel. By Paul 
Niedeek. London: ^wlaiid Ward, 1909. Size 9^ x Gi, pp. xvi. and 252. Nap/* 
and lllustratiom. Prioe 21s. 

Photography— Diary. 

The Wellcome Photographic Exposure Record and Diary, 1910. London: Bur- 
roughs Wellcome A Co. Size 5^ x 3, pp. 280. UluBtratione. Presented by tht 
PMishers. 


NEW MAPS. 

By S. A. BBXVB8, Map Ourator, R.a.8. 

BUBOPE. 

Austria. Froytag 

Karte des politizohen Bezirkes Hietziag-Umgebung. Scale 1 : 100,000 or 1 inch 
to 1*6 stat mile. Vienna: G. Freytag A Bemdt, [1910]. Preemted by the 
Pvhlieher. 
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Awtrto. , frtfttg, 

O. Fmteg’a 0«neralkwto roa Dalmatien, Bomien nod def Hetoemina. 

1 :(K)0,500 « 1 inch to 9-6 otet. mllet. Vknn. : O. Preytag TsSadt ri9Wl 
Price 4 JIpt. P mem i ed ty Oc PMUhcrc. nm*,ii»iuj. 

Autrto^liucajy. ttntcg. 

WMaMemOaita dei k. a. k. (SatoR.-wufw. Heeno, dor Londwehno ond dor 
geadannwie ^ I m.J jbw ffl O. .Bo>te I ; 1^000 w 1 inch to 284 itot milea 
Vtonna : G. Fnytag & Batndi 1810. Price 4 hr. Pretented hg tt« PMUhei*. 
AnM»— Yloma. Ptaytag. 

G, Prnrtig’i Verkehiaplan der k. k. Betohahanpt- nnd Beddenzitadt Wien. 
Mit Plan nnd StraasenTWietohnla des XXI. BesiifcM Ftoridadorr. Soalo 
1:1.1,000 or 4-2 inohos to 1 ilat mito. 1 / 10000 ; G. Praytag A Bemdt, 191U. 
AVm 1.50 hr. PreeeiUed If tt« J’uNMtorf. 

■litUk Tiloi ' Bnglaiid and Wain. Otdsaaea Bniray. 

Bheato pabliahed hy the Diiaotor-Geneial of the Ordnance Survey, Soothampton, 
firomMaiehlto31,1910. 

Connty DiagramB, abowiag Uniona, Banitary Dbiriota, Borougha, and Civil Parialios. 
Price S«. each, (1 : 2500 aoale aheet-llnea are now omitted, and the boundariea 
have been recently reviaed.) 

l-lnoh— (third edition) 

In outline, 100, 197« Price la. each (engraved). 

With liilb in brown or black, 160, 197. PWoe la. each (engraved). 

Large Sheet Beriea, printed in colours, folded in cover or flat in aheeta, 59, 72, 
82, 98, 132, 142. Price, on paper, la. 6d. ; mounted on Hnen, 2a. ; mounted in 
aaettoaa, 2a. 6d. each. 

6-inoh— County Mapa :~ 

With oontoora in blnok. 

Hampahire, 7 aheeta. Sent, 18 aheeta. Iianeaahire, 1 aheet. Linoolnahire, 1 sheet. 
Yorlnliire, 40 aheeta. la. enoh. 


26-inoh— County Maps — 

Cheshire, 18 aheeta. Hampahire, 39 sheets. laneaahire, 12 sheets, Buaaez 
23 bheeta. Torkahire, 57 sheets Sa each. And Geologh’al Addenda. 

(E. Stanford^ London Jgent.) 

British lalea— Sngland and Wales. Oeologioal Survey. 

4 miles to 1 inch 

New Series, colour printed. Fishguard, Haverfordwest, Milford ; sheet (13 and 
part of 17). Birmingham, Northampton, Glouoebter, Oxford, Worocater (Solid 
edition) , sheet 15. Prtoe 2a. Gd. each. 

1-inch map 

New Series, colour printed. Drift edition. Stockton, Darlington, Middloabrough, 
Yarm. (Old Series, sheet 103 8.E.) Sheet 83 Price la. 6d. 

(E. Stanford, Londim Agent.) 

British Isles — Scotland. Bartholomew. 

I Bartholomew’s ** Quarter-Tnoh-to-mile map of Scotland. Sheets: 5, Forth and 
Tay; 6, Border Oonnt^; 7, Galloway nnd Lower Clyde. Edinburgh: John 
Ilartholomew A Co., 1910. Price 2a. each sheet net. Presented by the PMiehers 
Beduoed from Bartholomew’s well-known excellent half-inch maps. The gener^ 
Hzation of physical features and selection of names has been carefully carried out, and 
in Mme respects, specially as regards the colour tinting of tho lower lands, the style in 
which the &eets are prodneed is an improvement on those on the larp^er scale. They 
are remarkably clear, and should be most useful to motorists and tourists generally. 
Europe. X. Preuss. Landesanfiialune. 

Uebersichtskarte von Mitteleuropa. Bearbeitet in der Kartogr. Abteilung der Kgl. 
PrensB. Landesaufriahme. Scale 1 ; 800,000 or 1 inch to 4*7 stat. miles. Sheets : 
2?*®®^; Coin; Antwerpen; Dflasoldorf; Erfurt; Gent; Halle; 

Nenstielitz ; Prag; Rostock. Berlin: R. Eisensohmidt, 1905-07. Price l.oOm. 
sheet. 

Ciermany. Oravelins. 

.BinnenBohiffahrtastrasBen im Deutsohen Reich im Hinbliok auf die hrage der 
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ryoA Prof. Dr. H. amteUiii.] tale 1:&760, 000 mrlia«h 
to 58*4 itei. nllro. IWorliiaiiM JffttotfiiiifMh Jalurgong 1010, 1^4 01. GMlia : 
JwtiH Porftei, 1610. IVaiofiM hff tto PMi$k$r, 

Atia. miitorj TopofniildMa D^., 8t. Votmlnirg. 

Map of tho Southern Pronto Eeglona of Asiatio Bnipia. [In BnarfanJ Scale 
1:1,168M1 or 1 inch to 18*4 atat. mlleft. Bevlaed dieets: XIV. Urga; XXI. 
Hanl: XXltl. Kaifeng. St Peterihiirg: MiUtary Topographical Department 
1908*^. 

Oerriee MmUhlone 4e rAxmle. Paxia. 

Carte de I’Aiie. Scale 1 : 1,000,000 or 1 inch to 15 7eUt milee. Sheet: Ttoan. 
Faria: Berfioe Gdographique de I’Anade, 1608. Price 1.25 /r. each chcef. 

Cfeatril Alia. Malta. 

tJebevaioht fiber die Famirespeditioa 1909 von Arved y. Sohulti. Scale 8,000,000 
or 1 Inch to 47*8 afeat milea, PeUrteanne MlUeiOm^^ Jahxgang 1910, 
Tafel 88. Gotha : Jnatua Perthea, 1910. Pr e em Aed ^ PMithere, 

Xaatem Aria. ToepfiNr. 

Biaenbahnbauten im nuaiaoh-Japanieoh-ohineriBoben Gnensgebiet Ostariena. 
[Von Mto Toepfer.] Scale 1 : 5,000,000 or 1 Inrii to 78*9 rial, milee. Peter- 
manne MiUeUungph, Jabrgang 1910, Tafel 80. Gkitha: Jnetus Perthea, 1910. 
Pretenied by ike PMieher, 

lata. TtpograiSical Bnraan, Bataiia. 

Topogiaphiadhe Kaart der Beaidentie Oheribon. Scale 1 : 100,000 or 1 inch to 
1*6 atat mile. O-aheeta. Bataria ; Topographical Bureau, 1909. 

Giyea fhll infomiation by meaaa of ooloura end aymbola aa to ohaxaoter of land, 
plantationa, meana of oommunioation and many other aubjecta, with fhll explanation 
of aymbola employed. An inaet chart ahows the triamgulation upon which the map is 
baaed. Apart from the fact that the mountainous regiona arc somewhat too dark, this 
is a good apeoimen of colour-printing. 

AnZOA. 

Africa. Ohiileri. 

Atlanta d’ Africa. 36 Tavole oolorat eoon 200 pagine di testo di Xotisie Geo- 
grafloho, Economiche e Statiatiohe illustrate da 160 oartine di dettaglio e piante 
topograndhe diaegnate in base agli ultimi dati degli eaploratori dal l*fof. Arcangelo 
Gnirieri. Bergamo : Istitnto Italiano d’Arti Graflche, 1909. Priee^bl, Preeentetl 
by ike PMUhere, 

In this atlas Prof. A. Ghisleri deals with the geography of Africa in a very 
complete manner. There ia a seriea of general maps of the different regions and 
political divisions on the scales of 1 : 4,000,000 and 1 : 8,000,000, with larger scales for 
special aectiona, and on the back of each of these is ^ven instructive Tetterpress to 
accompany the map, together with plana of towns, ports, railways, rapids and water 
falls, rrinfall, diagrams showing imports and exports, facsimiles of interesting old maps 
of the same region shown on the general map, and other subieots. Manv of the maps 
are orographioally colonied. A special divinon of the atlas deals with the geology of 
Ethiopui,and is accompanied by a geologically coloured map on the scale of 1 : 4,000,000. 
The Italian colony of Eritrea is allotted a section to itsrif, and is repreaenm by an 
orographioally tinted map on the 1 : 1,000,000 scale, in addition to manv plans and 
dia^ms in the accompanying text. The atlas closes with an interesting ohaptei 
on the historical geography of Africa, iliustrated by facsimile maps and plans from 
the earliest times. 

Egypt. Survey Bepartment, Cairo. 

Map of Egypt. Scale 1 : 50,000 to 1*8 inch to 1 atat. mile. Sheets : b.b. fXXy - 
ym. El Allaqi; XXXVI.-VII. Seyaln ; XXXVn.-IV. Aneiba; XXXVIL-VH. 
Sebua. Oairo : Survey Department, 1909. Preeented^ by the DireetofOemfral. 
Bwrveiy Depaeimentt Cairo, 

StmA Omtna AMm. 

Senrlce GMogmphiqiie de I’AMqm ^mtoriale Fnaasiw. Oute OdnAMl 
I’AMqne Equatorlale Franqaise pnblide par ordre de M. le Gonvemeur Gdncrai 



HKW MAPS, 


■ 617 




oztendi fitom XAe CtuA and the oouiftry td^ the north ai far aonth m tho Ubamri 
met in lai es^ eitmpt in the northern sheet, there are fbw areas that ue 

now altogether nalMTei^ or eanbe eoaeideied aa entirely nnexplored. The map 
lias heen compiled cUellf Um the ivNite mufoya and oompass sketfOieB of Vrenoh 
oflioera. Aeoarding to thh Icdatt two other Aeeta will be piibliahed« and the map will 
then eahraoethe mole of Fr^aal iiqwetortal Africa. The map is clearly drawn and 
printed la Odonra. 


Oermaa fonth-Waat Africa. CHirieh, 

Die Marmocroilpammen in Deataoh SCdwestafriha und die Marmor-Abbaufelder 
dar Afrika-Sohmlal-Martnor-Qessellaohaft Hamburg. Auf Grand der Angabmi 
yon Pfo£ Br. G. Gdrleh. Hoale 1 : 1,000,000, or 1 inch to 15*8 stat. miles. 
Petermanm MiUeOengm^ Jahrgang 1910, Tafel 28. Gotha: Jnstus rorthos, 
1910. Preemited tf ihePMMer, 

Shows tho oeoananoe of marble in German South- West Africa. 


Xoroeco, Oenta aid Ohsineau. 

Atlas Moiooaio. Far Louis Gentil. Carle dress^ et desainde ayeo la collaboration 
do Marius Oheaneau. Scale 1:400,000 or 1 inch to 6*3 stat ndles. Paris: 
Henry Banbte, 1909. PremnUd hy M. LouU Qentil. 

This sheet extends from Mogador and the Wadi Sns on the west coast to Bemrai 
and Tildrt on the east, and thus includes Marrakesh and the mountainous region to 
the south. It has been compiled from latest route trayerses and sketobes, and forms 
one of a series of similar sheets now in course of publioation. Care Bas been taken in 
the produetiou and colour printing, and a considerable amount of information is giyen 
by symbols regarding Tillages, wells, means of oommnnioation, and other important 
matters. 


Bonthem Nigeria. Beyerley. 

The Central and Eastern Froyincos of Kouthem Nigeria, 1910. Compiled under 
the authority of His Excellency 8ir Walter Egeiton, k.o.m.g., Governor and 
Commander-in-Chief, by Captain W. H. Beyerley, InteUigenoe OfBoer, Southern 
Nigeria. Scale 1 : 500,000, or 1 inch to 7'8 stat. miles. London ; Edward Stanford, 
1010. PremUed by Capiain W, H. Beverley, 

Thia is by far the best general map of Southern Nigeria that lias yet been produced, 
and until a regular surrey has been undertaken it will doubtless be considered the 
btundard mw country. It corers nearly the same area, and is on the same scalo 
as Captain Woodioffe’s map, but is really much more than a new edition of thia, ainoo 
jt is an entirely new compilation and drawing, prepared with great, care and judgment 


utilized in the compilation comprise (a) triangnlation suryeys by the recent Boundary 
Commissions on the frontier of the Cameroona, and by Boyal Engineer oflBoera in the 
Oban hilla ; (6) accurate trayeraea made in connection with the telegraph oouatruction 
Captain woodroffe, ii.b., and by Captain Moir, d.b.o., b.b. The work of the latter 
officer waa particularly raluable, aa it runs right acroas the country from nortli- 
wcat to Bouth-eaat, and proyidea means of a(|jaBtinent for the more approximate route 
^'J^verses ; (o) waterway suryeys by the Southern Nigeria Marine ; (d) district and route 
Hketohes by military and civil effloera. In addition to the above, about forty 
usfronomiowy determined positions have been utilized, and full advantage has been 
taken of all previously exisung pnbUshed maps of the country. Aa regards the mc^ 
accurate survey work, this naturally presented little difficulty in tho preparation of the 
map, and being first plotted on the projection, the remaining more approximate compass 
traverse and uetehes were adjusted to it, which called ror great care and diacnmi- 
iiation, as in many oases the look of agreement between them was oonaiderable. 
Hc^over, Captain ‘^yerley has made the best of these rougher dretohes by taking means 
®kwing them one with another at points of crossing and coincidences. Under 
gives ftill information as regards symbofi employed, style of 


of Oantaln Woodmife’* bad imblfthed firo year* ago will *liow what a large 


of Captain Woodnfife’s map published five years ago 
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T«di. StrviM OtegxftpliitM te FAmi^f Paris. 

Carte de la Tunisie. Soule 1 :5U,00Q or 1*8 iDoh to 1 slat mile. Sheet XXXI. 
Qhmditoaoy. Peril : Bervioe Gdographiqtpe de l'Armde» 1909. Price 1.60 /r. each 
ekeet. 


AJmOA 


BoUtia. Smog. 

Seiaewege in Oit^Bolivien (Puerto Stiarei Ue Santa Omz— Hilgelland von Volaooo 
— Miwlmieii YOB Guarayos). Von Dr, Th. Henog. Soale 1:2»000,000 or 1 
inoh to 01*6 itai miles. Pdermetlem MiiUUwnqen^ Jahgang 1910, Taflel 26. 
Gotha ^lailisiPerlheih 1010. Presoirfod by lito PiSiiutrr. 


Canada. Bept. of the Xatoflor, Ottanra. 

Standard Topographical map of Canada. Soale 1 : 250,000 or 1 indh to 8*9 stat. 
mUqa Sheet 10 b.w. Ottawa, Ontario. Ottawa : Department of the Interior, 
Topographical Surreys Branch, 1910. PrceenUd by the Departmeni of the JalsHbr, 
OVtom. 


Canada* Bept. of the Interior, Ottawa. 

Seotional map of Canada. Soale 1 : 190,080 or 1 inoh to 3 atat. milea Sheets : 14, 
Prince Creek, rorised to October 18, 1909 ; 22, Duflerin, revised to Kovember 22, 
1909 ; 68, Swiftenrrent, revised to October 28, 1909 ; 120, Qn*Appelle, revised to 

• November 3, 1909 ; Sullivan Lake, revised to November 27, 1909 ; 264, Braseau, 
revised to November 15, 1909 : 266, Bibstone Ore^ revised to Deoemhw 1, 1900 ; 
816, Vermilion, revised to October 21, 1909. Ottawa : Department of the Interior, 
Topographical Surveys Branch, 1909. Preeonted by the Department of the Interior, 
Ottawa. 

AB8TBALA81A. 

Western Australia. Bqpt. of Lands and Bnireyi, Psrto. 

" Plans of Locations of Land open for Selection in the Avon, Nelson, and Plantagc- 
net Distiiots. *5. sheets. Yarions scales. Perth: Depf^ment of Lauds and 
Surveys, 19(M^. Preeenled by Captain J. Fitegerald Rutheen. 


OlirSBAL. 

World. Bartholomew and Lyde 

A School Economic atlas By J. G. Bartholomew, lld., with Introdootion by 
L. W Lyde, m.a. Oxford : Clarendon ProM, 1910. Prioe 2s. 6(7. net. Presented 
by tfie Publisher. 

A useful little sehool atlas, well arrangc^d, and, considering the number and quality 
of the maps, remarkably cheap. It consists of sixty-four sheets of maps showing 
physical features, metiorolugy, population, occupations, races, and religions of man- 
kind, followed by maps illustrative of the natural resources, economics, and commercial 
products of all parts of the Earth. In addition to the maps there arc many diagrams 
giviug graphically, and in figures, statistical information upon subjects such as trade, 
imports, and exports of various countries. At the commencement of the atlas are about 
eleven pages of introductory and explanatory letterpress, by Prof. W. L. Lyde. 

World. * Jefimston 

The Handy Royal Atlas of Modern Geography, exhibiting the present condition oi 
geographical discovery and research in Uie s(*veral countries, empires, nod states ol 
the world. By the late Alexander Keith Johnston, ll d., f.r.o.s., t.b.8.e. With 
additions and oorrectiuns to the present date by G. H. Johnson, f.b.g s. Edin- 
burgh and London : W. A A. K. Johnston, Ltd., 1910. Price, bound half morocco, 
£1 17«. iid. Presented by the PubUshere. 

The maps in this well-known general atlas have received a considerable amount of 
revision and oorreotion, bnt some of them still require further attention. New mauB oi 
the South Polar Region, Oentral Europe, South-East Siberia, Burma, Siam, Boutheru 
Rhodesia, Natal and Orange River Colony, Mexioo, Chile, and Argentina have noon 
added. 

W«ld. W-twaU. 

The Time-indicating Cylinder. Designed by J. W. Westwell. London: 'I bo 
Educational Supply Association, [19101. Price 2e. Gd. net. Preeented by 
W€itwea,Esq. 

One of the many simple educational arrangements rpoetttly devised for 
difference in time betweeti places, and the relaiion between time and longitude, it 
slsts of a hollow cardboard cylinder, 10 inches high by 4 inches in diameter, 
outside of which is mounted an outline map of the world on Mercator’s projeotioni 
the British Empire coloured in rod. The top, or lid, of tlie oyllnder is marked on 



NEW MAPS. 


«9 


twonty-foar 1^ quax^ of ut tour, ao that, by lotting tto Uteenwioh meridian 
on th(3 mnp to the Uzmwioh tune shown on this monblc tonu the time at any 
oan,ofcoar^ban^<iffawmslaMtely. tolto,a4wiE«id|^butwhy«iaa*miS 
on tfereaWs m|eetion, whloh, owing to tremendeni ^tortions in high mtoMTIs 
most objeotioni^ fivsobool purposes ? The same zesuU as seganiB relative timea^ 
longitude could have been oStalned with a hollow globular-shaped map on a flat liase. 
with a movable top or a gnduatod band»9r oitole made so that it oould bo revolt 
round the equator. >, ' 


OSMSi. 


Admixaltj flharta. XpAtogra]^ Bspartmoat, Admiraltp. 

Charts and Plans pubtisllMd bp the Hydiographle Department, Admiralty, during 
February, mo. FrmMi hg Uk0 B^rogra^, ddmiraUy. ^ 

Hew Ohnrks— Xo. 8787, Ballto sea: Berghamn to Vend, Sa. 8788, Baltio soa: 
Bergbamn to Abu, 80. 714, AfHoa, Weet Coast: Cape Kautin to Cape Sim. 
rians : Bafl (Asafl), Mogador (Suira), 80. 2158, Halaooa strait : Port Swettenham 
(Kwala Khu^), 80. 


Atlantie, VstUl F.S. Eydrographio OilLoe. 

Pilot chart of the North Atlantie Ooesm, March, and April, 1910. Washington: 
U.S. Hydromphio Qffloe, 1910. PremtUd hy the UJ3, Bydrograp^ Cffiee. 
Atlantie, Nsra, and Xediterraaean. Xetsenflegieal Met. 

Monthly metoorologieal charts of the North Atlaatio and Meditomnean, April, 
1910. London: Metoorologioal OiBo^ 1910. PHee 6d. each. PremM by the 
Mrt 0 oroloyioal Qftoe. 


Atlantie, Sonih. V.B* Hydrogiaphie Oifloe. 

Pilot chart of the South Atlantio Ocean, March, April, and May, 1910. Wash- 
^ton : TJ.S. Hydrographic Office, 1910. Presented by the l/.S. Hydrognpkio 

Indian Ooean. UJ. Hydrograyhie Offlee. 

Pilot chart of the Indian Ocean, March, and April, 1910. Washington: U.S. 
Hydrographic Office, 1910. Pretented by the V,8. Hydrographic Offlee. 

Indian Ooean and Bed Sea. Xeteoiologieal Offlee. 

Monthly meteoroh^oal charts of the Indian Ooean north of 15^ S. lai and Bed 
Sea, April, 1910. London: Metoorologioal Office, 1910. Price Qd. each. Pretented 
by the Meteorological Offlee, 

Pacifle, North. V.B. Hydrographic Oflhio. 

Pilot chart of the North Paoiflo Ocean, April, 1910. Washington: U.6. 
Hydrogiaphio Offloe, 1910. Presented by the U.8, Hydrographic Office, 


PHOTOBBAPH8. 

South America. Fisher. 

Eighty-one photographs of Sontli America, taken by F. G. Fisher, Esq. Prr- 
sented F. G. Fither, Etq. 

The journey upon which these photograi>hs were taken is described by Major 
Fawcett in the present number of the OeographicaJ Jounud. Mr. Fisher was his 
principal asaiatant upon the recent expedition for surveying the boundary betwMn 
Bolivia and Brazil. He has evidently made good use of his opportunities for obtaining 
photographs of the little-known region traversed by the expedition, as well as the 
more frequented places touohod at on the voyage. 

(1) Leaving Buenos Aires under escort; (2-4) Tigre, near Buenos Aires; (5) Buenos 
Aires; (6 and 7) Baceoourse, Buenos Aires; (8) Dock, Buenos Aires; (9) Washing- 
Monte Video ; (11) Bosario ; (12) Asuncion : (13) Bail way station, Asuncion ; 
(14 and 15) Loading oranges near Asuncion ; (16) The &o Paraguay ; (17) Govero- 
ineiit troops going to suppress insurreotion, Paraguay; (18 and 20) Bevolutionary 
raptured boat; (19) Government troops proceeding up river; (21) Bevolutionary 
boat near Puerto Mortinho ; (22 and 23) Puerto Mortinho ; (24) Passing through the 
revolutionary boats; (25 and 26) Fort Coimbra; (27) Brazilian Oommission leaving 
(28) San Luio de Oaoeres*; (29) Orossiug river near Matto Grosso: 

31) Loading canoes, Matto Grosso; (32) Old cathedral, Matto Grosso; 
offl®©! Motto iGrosso; (34) Bullock waggon crossing Bio Barbara; 
vdo--J7) Orosaing Bio Barbara; (88) Party at aouroo of Bio Verde; (^) Women 
^Bbing, Descaivados; (40 and 41) Camp at Oabeza de Toro; (42) Church, San 
Matiao; (43) Women washing, Matto Grosso; (44) Down the Guapore; (45 and 46) 
Lrodsmg the Bio Guapord; (47) In the Bioardo Franco plateau; (48 and 49) The 
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Kloudo Fmnoo nmgw: (60) OvortookL^ , 

(61 and M) Qu^T^ Ti«^; W) }*U: OK ud 6^|p«|i (66) Aol 

matai, , llollMidD-litf Flu nflmiT: (if) ted IjfiN >;iteM(><lA Fa 

uUw 7(86 te ») Uk# « MpteS^ te inqtntf ; (60 an* 

(^■S!£5,teffl^Sl2Jr”' . (A) p-» 

▼art ipiiM m 6 Suili Aaurie*. 

Tm,lumdMd and SSj^aiz pliote<aiOM taku dndjig a TMt to Vio«aoi,*FoHo 
aiao, Ovagao, Vanuiiela, and Colombia fa 1006^1907, br ttef. tee- 

ttam,WJ>. P muM by Pn^, Bkam Blngkam. ** 

\ ®f owMdoraMe geogn«£k)al mdm takan dttef *bi 

nouit aatatee t»Ta& of Prof, tesbun of Yale aniTmity. They wy ia teUtv 
M ^lotographto op ooiinon a bat the aujeota au deddedly typieal aad well umied. 

* lOami 0 / Fteeti (1-0) Viewa ia the idaod; (16) The Alcalde of Tkaoes 
JBorto Bimt (11 and IS) Viewa of te Ottncao: (lS-21) Viewa in the ialud. 

lM|k|[^; (82-80| 108-106| 128-ln and 120) ‘^ewn in and anrand Clanoaa: (100- 
IQ^nntomjte of noitnlte in the Oona^ umieiiiol; (100-114) Tomba and 
atatoea in the National Pantheon; (llS-121, 127 aad 128) Poiti^taamd mintln mi 
in the SfaMdanl Capitol; (126) General Ybaifa;^(]26) Son of Geneial Ybana; 
(180-160) Viewa in and anmnd Valenoia; (140) On -the bank of Bio Gnatapan); 

nw xi.. 0 xxt^xi-«N m. • - 


(AO) Ovoriookiag MaMo Gigaao, 
Titloaoa; (AS) >La Pm; (Kl ^ J 


(les) A street in Tinaoo; (164-168) Views of San Carlos; (109) The Posada at 
Oamomoo; (170) Crossing the rirer Gojedes; (171) Chwoh of San Jtafael; (172) Tho 
main street of Agoa Blanoa ; (178) A typical oattle-owner at Agna Blanoa; (174) A 
ohnrch in Aoarigua; (175) The battlefield of Aranre; (176)% A bit of the ro^ from 
Aoarigoa; (177) Tlie villi^e of Aparioion; (178-181) Views of Guanare; (182) The 
ri?er Guanare; (188) Biiins of the old ohnroh at Tooupido: (184) The Posada on 
the left bank of the river Booono; (185) The ferry over the river Booono; (m) 
Posada at Sabaneta; (187) The nvor La Yuoca; (188) Buins of El Marqnes nt 
Barinas; (189) Tho plaza of Barinas; (190) Halt by the roadside to Barinas, tlu 
river Pagnei; (191) A Bongo on the river Pagnei; (192) Driving cattle at corral 
False de Faez; (193) Banchmen at corral Falso; (194) Interior of hut at Aoaungua . 
(195) The owner of the ranch called La Oalsada de Paez; (196) Looking south- 
south-east from La Oalsada de Paoz; (197-1S19) Views from the left bank ot the 


river Apnre; (200) Group of Venezuelans at Boca Snripa; (201) Sunrise on the 
Apure river at La Tigra; (202) Agarrobo landing on the Apure river; (208) Pal- 
marito ; (204) A new house near Periqnera ; (205) The proprietor of the posadu ol 
Los Corrales near Periqneia; (206) The people of Oaiia Flores, (20^ A typical 
householder of Cafia Flores; (208) The posMa at El Amparo; (209) A street comei 
in El Amparo ; (210) The arrival of the cart at El Amparo, oompleting the journey 
aorosB Venezuela; (211) The cart mules, at the end of their long walk across Vene- 
zuela; (212) A leading physician of Periqnora; (218) Begulars on the frontier at El 
Amparo ; (214) General Vallee, the governor of the frontier provinces at Penquem , 
(21Q The allude of El Amparo. Columbia: (216) On tne banks of tho Oauu 
Gnaratarito; (217) Yaruro Indians near the river Kle: (218 and 219) The deserted 
Yamro village near the river Ele; (220 and 228) Our caravan crossing tho llanos 
of Oasanare; (221 and 222) The flowed Gafio Guato; (223) View fiom El Limbo. 
(224) The ranch house at El Limbo ; (225) The plaza of Ban Salvador ; (226) Colom- 
bians in front of the posada at Ban Salvador; (227) Besting by roadside; (229 and 
281) The llanos of Caeanare near Morenoi (280) Tjie plaza of Pore; (282) A group 
at Nuttchia; (288) View from the road from Paya to Pisva; (284) Tlie author and 
bis mnie after his journey across Venezuela and Colombia ; (285-256) Views in and 


around Bogota. 


NaB.— It would groatly add to the walizA of the oolleetlon of Fhoto- 
gra)?ihe whidh has been eetabllehed in the Map Boonig if all the FeUowa 
of the Booled who have taken photographs during their travels, would 
forward copies of them to ibe ICap Curator, whom thej will be 
acknowledged. Should the donor have pnidhased the photographs, it 
will be usefol for reteenoe if the name of the. photographer and his 
address are given. 
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IVbiftoMt 8ie0 d^irrm^ (ta Mew 

Gordon Hotots,LTi 


ORISONS, SWITZERMND. 

6odo feet above Sea-level. Splendid Winter Resort ^ Reconunended bf the 
greatest Medical Authorities. * 

HOTEL SEEHOF. FIRST-CLASS HOTEL 

Fmc^et Bituation in Atoiki on the Lako. Spooiully adapted for Enghsli viniors during t)ic> wiiitor 
w nBon Klootrio light and oontral boating throughout. New drawing-room and billiard-room with 
Mnglitdi and French billiards. 

CURLINQ RINK IN FRONT OF THE HOTEL. SKI-INQ, 8KATINQ, AND TOBOQQANINQ. 

PENSION, PRICE, 8-14 FRS 

For Proapeeiw and all particulars apply to the proprietor — 

Telegraphic Addreas:— **S ksiiof, Aboba *’ P. WIBLAND* 


HOTEL, VICTORIA.” 


(Quite near Central Railfeay Btation,) 

First-clasB Family House of old reputation. Lately quite renewed. Fine Large Hall, New Salon, 
and Oonyorsation Boonu. Restaurant. Electric light and central heating m whole houn*. 
NEW BATHS LIFT. GOOD OUI8INE. MODERATE CHAROES 

Managed by the Proprietor -Paul Otto. 
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CONtENTS-JUNit. 

Detoliaf tbeXtov. By Major IM ^ Ilttwitr, PratUent B.O«. («ltb Portmit) , 
Gliidar Bxptoaliwi to tin Itotoam KwAiin B; T. o. i,omtTA». v.a , ms. 0»m 

(«ifhl>ia(niii,<£totat,toi4Map} . '» 

Til* GMcn^iiaa Patton ttott cootrel the 9mtopmeBt,44tottnlto. By Pnrf. J. W. 

flEBaomrp (with Map) 

The River Uwipte. Ry Hauxuvov Bioe, b.a., m.p., ».B.a.s. (e^ 4 Plates and Map) . 

The Cambridgeellire Rivert, By the Yen. W. Oubninoram, d.b., Arohdeaocm of Bly (with 

2 6ketoh*iBaps) . . 

Canada’s Fartfa^ North. By Miss Agnbs Dbans Camebon (with lUnstmtion) . 
Revlevra:— 

ASIA— The North-Western Borderlands of In<Ua. Western China. AFRICA— South 
Africa. GENERAL— Bibliography. Educational Books. Military Geography . 
The Monthly Record 

AMERICA 


PASS 

G2l 


658 


700 

706 


708 

717 


I 
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EUROPE 

The Vegetation of Some Disused Quarries 
Local Winds in the South of France 
The Enansion of Vienna 
Morphology and GladaJ Features of the 
Eastern Carpathians 
ASIA 

Si gvej^ g in the Shan States and Mekong 

Enlorations in the Tian Shan and in 
Dzungaria 

American Magnetic Research in China 
Completion oMhe French Yunnan Railway i MATHEMATICAL AND PHYSICAL 


Earthquake in Cosfp Rica 

AUSTRALASIA AND PACIFIC 
ISLANDS 

Dr. Lorentz's Ascent of the Snowy Range 
in Dutch New Guinea 

POLAR REGIONS 
Ice in the Arctic Seas dunng 1909 
The ’’ Shelf-ice” of the Antarctic 


AFRICA 
The Atlas of Morocco 
The International Frontiers in the Kivu- 
Ruwenzori Region 
The Franco-Libetian Frontier 
Trade of Angola 


GEOGRAPHY 

Ground-water in Crystalline Rocks 
Baer’s Law of River Erosion 

GENERAL 

Honour to Colonel Chailld-Long 


Obituary— Dr. W B Oheodle 

Correspondence — The True Boundaries of the Continents. By E. Fennell 

Meetings of the Royal Geographical Society^ Session 1909-1910 . 

Oeographical Literature of thO Month 

New Maps 

MAPS. 

Diagram of Peaks o£ the Karakoram 

oF v^nanges in the Cambridgeshire Rivers after the Stoppage of the Outfall at 

Wisbech in 1236 

Map of CambridgeOhire Rivers in Roman Times . 

Map of Explorations in the Eastern Karakoram . 

Map to illustrate Paper on the Development of Australia 
Map of the River 
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Sold by 

MANCHESTER John Hbtwood. 
EDINBURGH; Douolab B mus. 
DUBLIN ; Hopoia Fostsb a Oo. 


BERLIN : D. Rnim. 

LEIPZIG: F. A. BsOOMAW. 

NEW YORK ; lOTiWAHOSALHsviOO. 



MUYMi OJiXWllAFJlBMifi.SOQBJTI 


VATBXm* 

vzcMAratov. 


ooinroiiH 

(XLMIID MAT n, IMO.) 

nMldnit— TimwAiD Djjtwnr, 


AMnl Or liiwiM BaAvwm, X.aB., K.d AO. 
Bt Hoil Laid Onm or KmanoiVi O,0B.I.t 
OXHXJL F.B.8.» ^ 

Ookiid «r Tbqiub 
K.0 AO., X.OJJU OB., B.E. 


Sir Oumm B. M a bkh a m, K,CIR, Fj 

A 

Bt Hba.Bir J. Wht B]MnrAT.Q.O.B.,O.OJI 
K.0BX.LLJ[>. ’ ^ 

H. Tatm THOnnKnr, J.P. 


TlKBBWl g Bt^ B p WA BD L. SOOTM OOOKI. 

Trim— ■ ttiglil Sob. Lord Awobt, D^GIi., LL.D., V A8. ; Lord Bujubiv abb Bt— iiii , T 

Bonoravj Be—rt B i rt aB - O oto nd Obaa V. ^Ouml OAO., B.K; Odond Sir D. A. Jodmi 

K.OAoT^., B.B. 

Torilsn Baeretavy^-SIr Jon Kibe, O.OAO., K.CLB., MLS» 


Xdnbn of OonnelL 

) Sir Habbt H. JoEVfTOV, O.O.M.O., K.C.B 
Bt Hon. Lord IiAMorarar, O.O.M.Ci. 


Tamm Abbebooit, AD., F.B.6. 

Hbbbb BaXiBOiib, MJL, F.ZJA 
Oapldn A H. P. Dbaot. 

OofoBd A W. FiDiiKBr, O.A 
Admifd A. Moom taui, F.B.S. 

DmiiAi W. Funniuo. 

Prof..STAiaBT OABDmit, F:B.S 
Sir WiuuAK Bdhbvd Oabrib, 0 .aM.G. 

Sir Datd Gua, AO.B., LL.D., F.A8. 

Bt Hob. Sir Gbqmb D. Tabbiiab Gouhb, 
K.C3Jf .G.. F.B.S., D.O.L., LL.D. 

Oolonel B. 0. Hbllabd. O.B., B.B. 


Halfobd Jobe Xaoeuidbb, AA., If .P. 
Alibed P. Mabdolat. 

Oolo&d F. A MAUEniiL, CIM.G*, B.A. 
Odonol Sir Cknjv 04 Bo(m-ApoBanrf,K.C.M. 

ao.sj.,ab.,lt;.d. 

Sir Ebebm* SflAOEunoE, O.T.O. 

Mabk A^bil Stbdt, Ph.D., D.Litt. 

Sir BmrAiD P. Tsbitaiit, Bart. 

Sir Fbakk E. TorNOBUSBAHD, K.O.I E. 


Bedratary, and Xdltor of Pablloationa— J. Soorr Kbuhb, LL.D. 
Ubrarian— B owabd Hbawood, 1 I.A. 

XAp Onrator. I Ohiaf dork. 

Bdwabd a. BBBTBi, F.B JL 8 . I 8 . J. Bm 

Bankan— Mem. Ocwbi^ Bmovura tod Oo., 48 , OlualBg Omi. 


(^didatea finr admusion into the Society miurt be pxopoeed and seconded by Fdio* 
and it is neoessa^ that the description and residenoe of such Candidates should be ol^ri 
stated on their Oertifioates. 

It ia providad by Ohaptn V, f 1, of tha Bye-Lawa, that— 

. thidl. OB dMttoD, be iBViina to £5 m aBtano. be, .ad £8 ^ 

rabMriptkm for emreiit yesr, ud ihereBiter a yearly sabooriptioiiof £8,dae on the lit 

liSlS!!? oompoimd dUier at ontiaDoe Wone paymontef £46,or atany 

on the fidlowing soale, pnrrided that thora be wiibB time no arrean dne bybv 
<*tiieSooiefy:~ 

Fellowa of 10 yeamr ataadlag and vndar 15 ... £80 

•• 10 « 80 ... £84 


andofer 


£18 16i. 


No fdlow be entitled to role or to eitfoy eny prlfile^ of the Sool^ 

« HoBoimry and Honoraiy Correqranding Members and Fellows elected under Chapter III 
** 5, are not required to make any payments.*’ 

^ Bnbeoiiptions are payable in adwanee, on the Xet Of Jamaxy in each 
The priTil^ of a Fellow inolnde admiseion (with one friend) to 
Heetinn of the Society, and the neeof the Libraiy and llap-room. Ei^ Fell^i 
entitled to zeoeiTe a copy of all the Sot^ly'e Bexfodioal PoDlioations. 

,bsd«' 


Oopiee of the Teer 


■mil n«iiiiiiai!Mi» rtaHanatea may ^ 



KOHINOOR 

Pt^ NCII^S . 




To Nov tOOi, 1M0 

AC Hivdtmutb 
Oontltmeni— Ratdtiiuitli » 
“Koh 1 Nooi ** Pondh WBTo 
oorrted by me on tho Kortli 
trard Sledge Joumert end 
■owe of them were onrried to 
the Pole Ai • metter of 
liiot, I iMie one or two left 
thot worn token to (hr Nortti 
Pole flly recorde wem 
written with * Koh 1 Noor ' 
Pettdto )~Very truly youn, 

(BIgnednt PKABY 
“Kohl Noor” Peodb ere 
id eooib , 8i 0d per dOHii Of 
Stationer! everywhere Cnta 
logue hee from LAO 
HABDTIIUTH 12 Qoldeii 
Lene. London. KC (Pnria 
Vienna. Milan. Umideii, 
UnMOle. New York) 


NAUTICAL TR^NlNC 
OOLLEGE. 

H.li. 8 . “W 0 RCE 8 TER.” 

Bttablished, 1860 . Incorpomted, 1893 . 

O- m « Ohainnan 

Hit Taos. Suthnrland. G.O.M.G , LL.D. 

kA 1 Vioe-Chainiuin . 

Admu.1 iho 

n ^ ^ Head Master 
F S Obmb, M.A. (Emm, Ooll.^ (*amb.; 

Tho Sliip is sDchorpd In tho Tliunes off 
Grf^hithe, m tme of tlio most healthy reaches 
of tho river. Tha run™ t. j — 




CARY PORTER, L™- 
7, PALL MALL, 
LONDON, 8.W. 

Established 1766. 
micial AppoiimiaHT to thk 

Orown Aaenta fSrSieOoiS!^’ 
loyal Naval and Mlltt?rJ%Slma 

and other OeveraMt***^' 

«pm..s ®®P?»^ente. 

‘'"“"-KNbBUKT PAKK, S. | 
miZB AMP GOLD 


Sjeorae OPFI0BB8 in tbe MEBOAN- 
IILE HABINB, snd over MOO Oadoti We 
already passed out ae duly qualified in that 
capacity. At the same time an excellent 
system of GENERAL EDUCATION ia 
carried out. Moderate terms. 

For iUmtrated protpeetutf apply to the 

Secretary, 72, Mark Lane, London, E.C. 


Traveller’s Surveying Instruments. 

Theodolites, 
Sextant^ 

^tifleial Horizons, 
Telescopes, 
Barometers, 

Plane Tables, 
Binoculars, ' 
Compasses, etc. 

On/y maker of 
Reeves' Patent tndleaa 
Tanqenta and 
Artifiolai Horizona. 

' MEDAIi— FBABTCO^BBITIBH EXHIBITION, 1908.1 



DOULTON’Sl Bu^ iMFfEE. 

1908 Patent * ^ 

TRAVELLER’S RED 

POMP FILTER 

l^ure Drl^mg Water WHITE 


I 1808 Patent 

TRAVELLER’S 
PUMP FILTER 

Abbubbb 

Pure Drinking Water 

Vide British Medical Jowmal and 
Journal of Sygiene. 

®8TAINABLE through all etoree 
and outfitting houece. 

ffOYAL DOULTON POTTERIES, 

_ Lambeth, London, S.B. 


A BLUE 


For Braaktast & aftar Dlnnar. 




NOTiecr/ 


Ortinairy Mtittafi dvrlaf Jvm.— Jtnt 9«-^The YoIi^OfosB Hiv 
Boiivdttry Oominiiiicm, Sonthern Nigeria, m llmr Q/T« Whatlook, h 
J ourneys in Southern Nigeria. By r. A. Talbot.— Kondayi June lA — The Lai 
of the inoas. By Sir Olementa B. Markham, X.O.B.— Monday, Jane 80. Featnr 
of Alpine Scenery dae to Glacial Protection. By Prof. E. J. Garwood. 


Beieareh Braartment, Thursday, June 16.— Beport on Hiver Investigatio 
By Dr. Aubrey Strahan and others. These Meetings are open to all FeUowsof tl 
S^iety. 

Oonoersasione.— The Annual Oonvenarione will be held at the Natural Histoi 
Museum on Wed]iesday» June 88. Cards will be sent to all Fellows. 


Tear-bodk ftr 1910. — The Year-book fbr 1910 is nearW ready, and can I 
obtained on anplioation to the Chief Clerk, 1 Sarile Bow, W. Fn^ to Fellow 
la ; to non-Feilowa, 2i. 0d. 


FeUows’ Beadinf-foosL— The front room on the first fioor of the Society’s hotu 
is arranged aa a Beadhiff-room for Fdlows. On a few days of the year it will I 
required for Meetinas of the Oounoi], on which oooasiona a notioe will be fixe 
outside the door of the room. 


Any Fellow desiring to hawe notice of the subjeots of ^pers to be read at ih 
Society’s Meetings forwarded to him, can receive such nonces by post on paymen 
in advance to the Chief Clerk, at 1, Savile Bow, of 2s. per sesrion. 

* Bee also Ti, liiL, and a. 


The clean, wholesome 
smell of 

WRIGHT^S 
COAL TAR SOAP 

is, in itself, a 
recommendation, and the 

freshness felt after using is 
really Exhilarating. 

Good for PricKly Heat and wards off Insect Bites* 



"BERKEFELD” FILTER 

YIBLDS 

Absolutely Pure and Oerm Free Water. 

IN USE ALL OVER THE WORLD. 

Oenml Sli Jixom WUIoooIm, D.S.O., in the SmplH Semew, 

“One woM more regarding Gamp Equipment and I have done. 
Wbotever niay or may not be taken, it u absoluteW necessary to 
have a ooi;^ of portable filters, and the * Berkefeld ’ is the best.** 

THE SERKEFELD FILTER CO., LTD., 

lai, OXFORD 8TREBT. LONDON, W. 




PORTABLE 


ACETYLENE LIGHTS. 

Eftsy to carry* Easy to handle. Easy to understand. 

Ro attanSoii reqnfaed after ligfatiiig. 

FOR TRAVELLERS. PROSPECTORS. PIONEERS. 

For all OounMef and all OUmatea. 

TLAU-LXOHTB each 600 to 6000 e.p. HAn-lLABES 850 to 1000 o.p. 

STotaAsctadlijWasthar. Will atand a Gala. 

SAn-LAMPS 100 o.p. HAHD-LAirTSBire 80 o.p. 

VOBXABIS OEirSBATOBS oomploto in ono oasins for 8 to 80 liRhts. 

Mt nMU-lmum. “ 


NOTIOE 


PHOTOGRAPHS. 


MYM uomAnnuL aomerr. 


ptMj add to the Tahw ti tin Odleotion of Fhotogtaphs wide 
in the Map Boom of the Bo;^ Ooomjddoal Society, 
owe who have tahea photogm^ daring their traToIi, won] 


It would 
haa been eetal 

all the Fdlowe who have ta&ea p^togia^ during tl 
finnhud ooniM of them to the Map Cnratori by whiun they 
ledged. SiuHild the donor hare purdhaaed the photognqd 
for refaranoe if the iubm of the fdiotograidier and hia 


traToIi, wonli 
would bo aoknoii 
it will faemefD 
am given. 


POTTER'S 

Oftialogae (84 pp.) of 

Books on Travel and Sport 

(oMeily new oopiea at greatly rednoed prioea) 
BJBlfT POST-FUSE. 

WILUAH POTTER, 

30« Exchangre Street East, Liverpool. 


BOUGHT. 


a. Ml r D A 


EXCHANGED 




n L C'STMATL D dAUCAIS' l/STS POUT FRL, 


Our Illustrated List 

248 oatM. 800 ninstnUou. 
EVESYTHIMO PHOTOORAPHIC. 


theWESTMINSTER 

0 PHOTOGRAPHIC EXCHANCEL' 

/f/.oxroRO STRLFT rnK'UO^ 

n 3 . VJCTUR/A srRfLT, 



SKINNER &, GRANT, 


69, REGENT STREET, LONDON, W 


(Y Doorafrom PiccaUittjf Circus). 

BEST GOODS AT MODERATE PRICES. 


Frock Coat and Vest... 
Morning Coat and Vest 

Lounge Suits 

Trousers 

Overcoats 

Dress Suits 


flrom £4 4 
310 
810 
1 1 
8 3 
6 5 


MOTOR COATS A SPECIAL FEATURE. A TRIAL ORDER SOLICIT^ 


BROWN & ROWLEY 

WATLING STREET, CITY, 
Printers, 

Account Book 

Haniiftinturers, 

AVD 

General Stationers. 


NATUBAL HISTO^ 

WATKINS & DONCASIB 

MATURAUera 

^ STRAND, LONDON, W* 

BUDS’ nes, boitkbfij® 
HOTBS. 






Overcoats, Suita anil Tents. 

Gama Hintar. Meunlaltiaer 

wiU the iW ef 


wvea anew or tiepicil dsampoiiis, Tlieproodiirlaiiatalhcted 
aartieiiia of cHauta ; it ia wiad-proofyi^foiatlaaaly self- 
^ttrtllatiiij; axlieiiia^ jet ao atran|r u to be im 

Soeti an ion in nembera of the great rttimHelw 
^ for comfort in camp life ia to be found in 

GABARDINE AND GABARDINE ONLY. 




QABARDtME SUIT. 


Mtwnt and 
partUutan 
poat^fne to 
antf part of 


tho ufoHd, 








M, 


GABARDINE TENTS. 

Extrem«ly lighA Imparlthabltk and nen-abiorbant 


BURBERRYS, LONDON. 



The Zanetic Pat Copying Book 

To copy letters while writmg, you simply place your writiug paper in the Zanetic copying book 
and write as usual. The Act of Writing proauces the copy. Extremely useful for koepiog copies of 
orders to tredesmen, letters, private accounts, MSS., etc. Thousands in use in all parts of the world. 

5t|,slaS 






» w 1 I y a a « ^ 

imvBooiaov wimmskQ takwdJtmL 

Uiniar Aa aMoHijfttfike Oomod tika B.QA 
AmBg«vmtibmb««i|]iia4elb»l)h6laatniiitiQii^tataildli|gtm9^^ 

Gktfminff nd Ma|»|iliig, todnding the flxiag of mdiioiii by Aatniunitloil Obaemtioni. £ 

Gooio gy^j^ o^^ ^o^^ in the flokl. Undnlhofaporinlai^^ 

Botany. Undar the anperintandonoe of tho Dlreotor, Boyal Ghutdona, Kew. 

Zoology. 

AuHizmlogiied Meararementa. Under the anpariatendenoe of Dr. J. Q. GUnaoi, Anthiopo 
lo gt oal ^aitltiita. 

BbotognuhT. By Hr. Jobh Tflowm, Antte of * Photograi^ lUnatrationa of Ohina and li 

People, and other worka. 


Heteoiw^ ^ Dr. H. B. Mzum 

Ootftt anOMth. Dr. Obablib F. Habvobi^ Seoretaiy of the TrateUeiB’ Hedth Buroan. 
The Leaeona are guenon dayaandat honia arranged between the Xnatmotor andthepnpil. Tio^ 
far the leaaona.at 2a. 0d.for eaehhoni'aleaaon, moat bepierionaly procured at the Qflloeaof the Sooiat; 







KUYAL, UtaiAJKAt'niUAl. QUV^ICIY. 
THE SOCIETY’S PUBLICATIONS. 


Isiusd Monthly. DsliTered free to all FeUows ; price to N( 

I. per yoL 

Micrmy 


I a«M»UP8ICIAIi JOinWAL. 

IUlows.ac. 

cnDnouL i MBpa t to tbb tibst ao toIiUiohi of xn coboobafbic 

1(193-1909. 090 psgee. doable oolamiu. Price, to Feltowe, Oi. Od. net : to Non.FeUowe, 10c. fld. 

JOOBNAL or TBB BOYAL OBOOUmOAX. BOGXnY COLD BBBXBBX 1830 iSgo. 
Yolameii Ofo. Prioe. to Nod-FoIIowb, £1 per vol. set ; to Fellowe. 15c. pe r yoL 

PBOcanmiraB or m boyal owobafkioal iacoTY (old unoBg). z8k.i» 

99 Yolamee, Svo. In parte, to Noo-Fellowe. ic. \ to Fellowe. 9d. per part. 

nOOMMDDIOO or mm BOTAL OBOOBAPHIGAL BOCOBTY (MBW SBBIBB), consists 

14 Yvdame^ BUMdliif Item 19f 9 to 1099. 

Ieoh Yoltnie oof ec e on on aYerege 840 pefee. the eeUiag prioe boliig 18c. per Yolame. Tbeee Yolanee conetltute a reo 
of OEploiBlIim and leogrwhlcal work In all parte 01 um world. In the U volnnee there ere eome 860 nians, bed 
nnnoiMMi ttlmilillOBe ofoharecterletlo eeonery In the toeat-known parte of the world. It la believed that a compi 
oat of the metoMivr would be a valuable addition to pnblio lluarieo and other Ineiliutioaa. while many priv 
indlfWiali iiWIi t ww to h ave the volnmee. ThaaerleelsnOwolllMihaandinoloth, atxopereet. 
nrrXdllBttlTABY r A3PBBB 

Oontalnlng a lane number of Meeioiia and Nanatlvee of oonaldonlila length, beeldea aeveral valuable Blbliognuhi 
over 9 0 Mape nnmiOr ona Ittoetraitooa. BoUfarhalfprl^Aa fbrthefbor.vohmwe. 

HIM VO TO VBAYBLXHBfl.— The ninth revieed edition, edited, under a Committee of the Coiuu 
».R.A.e.. Hap Carator and Ineiroeter to the Sodetj. Prioe 16c. not ; to FoIIowb. at the Uoose of 

Speeially arranged for the use of Students atteo 
n. By £. A. ttBSYBa. g .B.A.a Prior 6 c. net. 

XM VBOrXCAL GOUNTBXBBt By Cilarlbh Four 



Haoboib^ V.A.. MJ>. Prioe ic. ad. net. 

GATAMOni or nOB 

Fellowa,9c. 6d. net ; to Non-Fellowo. 5c. 


Schools. Single eepioo gretle on eppliuetlon at 1. Savlla How. W. 


Edited by Dr. H. R. Mill. Prict, 

r. Price, to Non-Fellows, 2c. 6<l. ; Fellows, 
I. In Elementary Schools. II. In Secoudn 


EXTRA PUBLICATIONS. 


OLnnim B. MaanHAif. k.c.b , f.k. 8.. Prerident. 



BOYAL OBOOBAmCAL BOCOBTY. Ih i 

966 pp. Prior, to Non*Fillowa, 5c. neat to Frllows, 2c. 6i2 ijot. 

9UBMBY TQ GAMBMIiB XK Tmnslut 

^ PombelroB, P. J. Baptista, a 
. Bsadmc. * Aiid a Itfsumt of t 
, 5c. net; to Fellons, ‘Je. (id. net 

TOPOaBAFHY OF TBB BATTXJB OF FLATJBA. By G. B.^ Grunoy, b.a. Pnee, loui 

to hai froelt to Mon-Fellow a, 6c. not 1 to Foil iwa, ac. 6d. net ' 

MOTW OH TBB KDBXL XBXiANlML By Captain H. J. Snow. Svo, 88 pp., with two large Clur 
r evieed by Obtai n Bkow. Price. In bsarda. to Non-Fellows, 4c. net| to Fellowe, 2c. net. 

BASVBBH PnSXAH IRAK. By General A. IIoutum-Sohindleh. Svo. 182 pp., witli Majs Pm 
to Non-Fellowa. 5c. net; to Fellows, 3c. net 

A JOUBHBY ON TBB mPPXB MBKOHO. SXAH. By 11. Wakinoton Smyth. Sixty Iliiistrnliu 
and three Haps, race, to Non>FrUuw8, fc 6d. net ; to Fellowe, 4c. net. 

BXBLXOOBAPHY Or ALGXBIA, FBOM THB BXCPBDXTXON OF CHABLH8 V. IN 1511 ^ 
1857. By Sir B. L. Platfaib. Price, to Nun-Followa 7c. 6d. ; Fellowe, 6c. net. 

BDUCATIONAL BBPOBTS. Bv Dr. J. Scott Kki.tik. Price, to Non-Fellows, iic. ; to Follow-, ^ < 

■QFPUICBIIT TO TBB JUBUOOBAPBT OT AIiGOUA. FBOM THB XASUEST Tn 
TO 1885. By si r Lakrebt Platfaib. e.c.m.o. Price, to Non-Fellowe. 5c. net ; to Fellows, 2c 6d. net. 

MAP or THB KABAKOBAM HIBIALAYA8. In two ebcctH, with text. By bir W. Maui 
Go<wat, k.a. Price, to Non-Fellows, 6c. net ; to Fellows, 2c. 6d. not. 

g U BVBY X NO A2VD BXPLOBINO IN SIAM. By James McCautiit. Urge Maps ol biain i 
many llluatreiione. 836 pp. svo. Pi ice, to Non-Fellows, ioc. 6d. net ; to Fellows. 6c. 6d. net. 

TBB IHBTBIBUTXON OF BAXNTALL OVBB THB LAND. By Dr. A. J. IIekhickt’^un. 1 ri< 
to W on F ellows, 5c. net ; to Fellows, 81. 6d. net. 

OH TBB BBSinbTB OF A IIBBF4BA SOUNDBIO BZPBDITIOH IN TBB NOBI 

• ATLANTIC DUEINQ THE SUMMER OF 1699. By K. 8. Pkabk, m.ihhi.c.b. With Notes on Tem|.etiituie,lK« 
Hca Deposits, Ac. By Sir Johh Hukkat, k.c.b., F.B.e. I'rloe. to Non-Kellows, 6c. net ; to Fellows, 2«. f>d- uct 

ABCnC PAFBBB FOB TBB B BFK D I T I OH OF zSTS. A ralection of F*pen on Anbc (<' 
grephy and Etbnolo^. Reprinted and preaentod to the Arctic Expedition of 1876, by the President, Council. 
Follows of the Royal Geogrephioel Society. Price, to Non-Fellows, 7c. fd. net ; to Fellows, 6c. net. .. . . 

TBB ANTABOnO KAHUAl. FOB TBB OBB OF TBB BZPBDmON OF I90l- 
by OeosoR Mubrat, f.b.b. 602 pp. royal svo. Prioe, to Non-Frllowe, I6c. net ; to Fellows, lOi. net. , . 

JOUBHBY TO LHAftA AND CBNTBAL TXBBT. liir Rawah. fluAwnwA 1)AH. C.I.K. hliltM ^ 


the Hon. W. W. Rogkhili.. 
net ; to Fellowa 7c. net. 


Mepe and lUuatiatlons. 286 pp. 


By Sakat Chandra Dah, e 

1. 8Y0. Prioe, bound In cloth, to Non-lellows, W*. 


NBW^'MAP^_Or im mm GONOO, in, Ten Sections on _ Five Sheets^ Sca^ 


l InchL By the Rev. Gbobob OaurxLL. In small portfolio, with Memorandum. Prlo«i ‘ 

15C. net ; to Fellows, 6c. net. wawT 

ON BBCDIT TONTBIBUnONB TO OUB KNOWUBXNIB OF TBB 

ATLANUO ocean. By Sir Jouk Mubeat. k.c.bl. r.B.e,, end R. E. Pbakk, h.imbt.o.ii. Price, tu Nu 

net ; to Fello we, ac. ed. net. ^ (ion-riiH 

AN BHFBDITXON INTO TBB CBNTBAL TXAN4UEAN MOUNTAXNl. By Dr. Dum 
Mbbzb aombb, W ee, to Ntm-Fellowe. 13c. net ; to Fellowa 9c. net. _ , 

MAP or TXBR. New edition, 1906. Price, to Fellows, 8c. net ; to Non-Fellowe, 6c. net ^ 
OBOGBAPHXCAL DMTBIBUTXON OF VBOBTATION IN SOMBBBBT. By Dr- 

ITloe, to Fellowe, 8c ed. net; to Non-Fellowe. 6c. net. k _ wfiBEA 

BmUOenuraTOF TOFOOKAPmOA&AHDCMOLOSIOIA&WOmBSOH TBS 

FIEU». B. T. OSiTiisa. Pile., to Fdlom, jpufK com, U. U., hoatc, M. mts to Non-Fell"**' P 
5c., Stiff boards, 6c. net -ir-r- -• bylN* 

NATIONAL ANTABGTXC BHFBDITXON, X9OZ-4. Gliarta of the Expedition, with Memoir j 
^F^. JIUIOOK, wr_ Price,^ Non-Fello we, 18c . ^ net; to Fdlowa, 9c. net. ^ Introduction " 

g^oTLAND* 


MOUNTAIN PANOBAMAi IBOM TBB FAMIBg AND KWDN LUN. 

Deeerlpllons by Dr. H. AtmxL SlnaN. Price, to Non-Fellowe, £1 net; to Fellowe, 14c. 

or 




■**i**J»'B MWW BOOXft 

In Lotus-Land Japan. 

By Hbbbbot G. Pomnnj, P.Ra.S. With 8 Illurtration. in C’olonr rad 90 ii 
Monoohrome, from 1 h otographB by the Author. Crown 4to. 2U. net. 

The Statesman’s Year-Book. 

Statistical ‘and Historical Annual of the States of the World, for the 
Year 1910. Edited by J. Scott Keltie, LL.D., Secretary to the 
Boyal Geographical Society. Grown 8vo, 10s. 6<2. net. [Immtdiatdy. 

We heve no beeltotlon In deicribing ‘ Tbe Stateumwi'e Yeer-Book 'as the best eiioyclop.WU of the worW lu one volume.* 
— rAe (fflamtorS. _ _ _ 

MACMILiiAN & 00 ., Ltd., LONDON. 


J A I I CIPUTflil booksellers and 

I w ill LEIIIIIIUli} bookbinders, 

ESTABLISHED 40, BREWER STREET, 

Golden Square, Regent Street, London, W. 

Illuminated MSS., Incunabula and other Early Books with Wood- 
cuts, Bookbindings of Historical and Artistic Interest, etc., etc. 

ILLUSTBATED CATALOGUE 7,500 item% with upwards of 2,060 facsimile zepro- 
dnodons in line and half-tone, with full descriptions and bibliographical information. 

SPECIMEN PART WITH PROSPECTUS, POST FREE ON APPLICATION. 


ROYAL GEOGRAPHICAL SOCIETY. 

NEW EXTRA PUBLICATIONS. 


'‘Researches on Ptolemy's Geography 
of Eastern Asia (Further India and 
Indo-Malay Archipelago).” 

By Colonel Q. B* OiSEIHI, M.H.A.S. 

I Publishod in conjunction with the Boyal Asiatic Society. 970 pages, with maps. Price 15«. net ; 
to Fellows, 12s. 

This is the result of many years* investigatiou in Further India and the Indo-Malay Archipelago, 
•y t oionel Qorini, and is one of the most important contributions that have been made to Wie 
iteraturo of Ptolemy’s Geography*. 


New Map of Eastern Turkey-in=Asia, 
Syria, and Western Persia. 

' of 1 : 2,000,000, or 82 mUo. to on inch, with oocomirayiiw text, 

Price to Feilowi, limounted, S«. not, mounted in doth, b.. Od. net. to Hon-reiiowa, 

luoimted, 8s. 6d. net, mounted, lOs. , aTniomtiona bv travellers of all 

Ihis map U based dn the most trustworthy recent survoys and exploratwM oy waveuem u 
“tttionalitioB, and may be regarded se the most complete map of the region available. 

Coni AM ¥¥»•■» — 



AERTEX Cellulai 




^7K(s loibel on 

Garments. 


The Ute of Red Gann( 

in the Tropics. 

|T has been definitely proved bv the n 
• profession that the sun’s rays m th. i 
Kt very forcibly, but that it is the L, 
(known scientifically as the acUnlclwhiti, n 
sunstroke, ahd that the red rays (kmuM, 

non^tlnic rays) cto not have ain h.uinmi 

Heat alone is not injurious, as is auluiud 
fact that peoBons can stand hUth temperatures ip Turkiah baths, and stokers stay for days in boll^<ooms, withnui mt 
effect but heat together with strong sunshine often result in disaster. We have therefore produced a spvu,dly(iyi 
AERTEX fabric which is not a bluish-ifid, but is so carefully selected as to colour, that only the ^ and orange ^al^ j 
to act on the body. The great com^ derived from the wearing of AERTEX Garments in hot countries will, uebiln 
still further Increa^ by the substitution of AERTEX Garments made from red yarns which have been chenut all\ Usli 
proved to be able to withstand the actinic rays, We are therefore confident these garments will meet a erc.il uced, j 
are admirably adapted for tropical use. 

SHigaAfPM from Medical meu for fabric or /UtrmrtUs aPcciallv suited for local requiremenh are rcstectfull\ nmti 



NON-ACTINIC AERTEX CELLULAR. 

fMt Sl^u 14 to ir. 

i^ey Shirt (nit throughout) fi/6 'TuiUC Slurt, and^»Sl kb!Sd 

Tennis Shirt, »ith com, P.Ki«t .. 7 /- Day Shirt, ^ 


WHOLESALE OHLY ■ 
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Statii of tht Hing. 

The Council and Fellows of the Royal Geographical Society 
have especial reasons for sharing in the universal sorrow 
felt at the death of His Most Gracious Majesty, King 
Edward VII., Emperor of India. The King did the 
Society the great honour of becoming its Patron when he 
ascended the Throne in 1901, and of continuing the Royal 
Bounty of his predecessor, a grant which enables the 
Society to award each year the two Royal Medals. Both 
as Prince of Wales and as King, his late Majesty took 
a personal interest in the affairs of the Society, the meetings 
of which he attended on many occasions before he ascended 
the Throne, and on one memorable occasion after he became 
King, namely at the meeting at the Queen’s Hall to welcome 
the Duke of the Abruzzi. His genuine interest in geo- 
graphy and in geographical discovery was further shown by the 
sympathetic encouragement he gave to many distinguished 
travellers at personal interviews graciously accorded to them 
at Marlborough House or Buckingham Palace. 

On the great qualities which made him in many respects 
one of the most influential and beneficent of Monarchs it 
is not necessary here to dilate. His death is universally 
felt to be a loss, not only to the British Empire, but to 
the world at large. 

His successor. King George V., who as Prince of 
Wales has been for many years Vice-Patron of the 
Society, has always taken an active interest in its affairs. 
The Council trust that His Majesty will be graciously 
pleased to succeed his late Father as Patron of the Society. 

LEONARD DARWIN, 

President R.G.S. 
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GLACIER EXPLORATION IN THE EASTERN KARAKORAM.* 

By T. G. LOBGSTAIT, MjL., M.D. Ozon. 

Of the mountain regions of High Asia which are politically aooes- 
sihle to the ordinary travellery there is none* oonoeming which detailed 
information is more scanty than the eastern section of the great Kara- 
koram range. Between Younghusband’s Muztagh pass and the Kara- 
koram pass on the Leh-Tarkand trade-route, a distance of 100 miles as 
the brow flies, we have no record of any passage across the main axis of 
elevation having ever been effected by a European. There are, how- 
ever, traditions relating to an old route known as the Saltoro pass, and 
it was the elucidation of this latter problem at which I aimed last year. 

Oonceming the country east of K 2 , Burrard wrote in 1007 ; “ There 
is no more likely spot than this for great undiscovered peaks to bo 
existing” (Burrard and Hayden’s * Sketch of the Geography and 
Geology of the Himalaya Mountains and Tibet/ p. 100). So confident 
was I of the accuracy of this forecast by one of our greatest authoritiob 
on Himalayan problems, that I provided myself with an instrument for 
the special purpose of measuring these peaks, ohoosUig on Mr. BeevcH’ 
recommendation the Indian Survey clinometer. 

East of 77° E. and north of 85° 30' N. lies an area roughly measuring 
a degree in each direction into which no traveller has ever penetrated, 
and which has never been surveyed. We know that it is a region 
of snow-clad mountains, and that it is quite uninhabited. The known 
area may be regarded as limited on the south by the conscientious 
labours of the G.T.S. of India (vide quarter-sheets 44a south-west and 
south-east, which shows the head of the Nubra valley bounded by the 
main water-parting in the latitude of the Karakoram pass) ; on the east 
by the headwaters of the Yarkand river, explored by the intrepid Hay- 
ward under such exceptionally difficult circumstances in 18G8 
1870, vol. 40, p. 62). On the north by Baskam, the scene of so many 
bloody raids by the Kanjutis; and on the west by Younghusband b 
discoveries around the glacier sources of the Oprang river in 1889 (‘ 
Heart of a Continent,* chap, x.), of which more anon. 

Two other travellers have knocked at these closed doors. In 
year 1836 Vigne attempted to find the Saltoro pass, of the existence of 
which he had heard from the natives. He reached a point some 6 miles 
up the Saltoro or Bilafond glacier, but was forced to return owing to 
the inclemency of the weather, the lateness of the season, and t ie 
unwillingness of the Khapalu men to proceed (Vigne, ‘Travels 10 
Kashmir,* vol. 2, p. 382). In 1848, Henry Straohey visited the Siac en 
glacier, from which the Nubra river takes its rise, and forced his way 

• Bead at the Bojal Geographical Soolety, April 18, 1910. Map, p. 74t 
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up it for 2 miles (‘ Physical Geography of Westeru Tibet’ u. 53 • also 
J.B.G.8^ vol. S8, p. 68). 

It was BRtwal, therefore, that I made this region my goal last year 
well assured that nowhere else oould my alpine experience be turned 
to better nse. Sir Francis Tonnghusband, then Besident in Kashmir, 
and to whose kindly assiatanoe I am indebted far more than I can say, 
showed me the original field-books and maps containing the records of 
his explorations at the sources of the Oprang river in 1888. On this 
oooanon he had been despatched on an important mission from which 
he turned aside for a short time to investigate the native reports as to 
the existence of a pass— the Saltbro pass— leading into Baltistan. Ilis 
longitudes depended very largely on the identification of a high peak 
which he sketched. From the old survey maps with which ho had 
been supplied, it was natural to suppose that this great pgntV was none 
other than E^. But H.B.H. the Duke of the Abrussi had been able to 
demonstrate that it was probably Gusherbrum. The latitudes were 
quite beyond dispute, but in spite of this, we found that the compilers 
of the well-known ‘Map to illiutrate the Explorations of Captain 
Yonnghusband ’ had drawn his route much too far to the south in order 
to fill in the curious blank Y-shaped patch south-east of Eg. After a 
laborious three days’ ascent of a glacier, named by him the Urdok 
glacier, Younghnsband camjied on the ieo at an altitude of 15,355 feet. 
His latitude was 35° 41' 20". IVoceeding southward the next day, he 
saw a gap in the ridge about 3 miles distant. Through this gap ho 
saw jteaks rising to the south. His men believed this to be the Saltoro 
pass. But avalanches made further progress extremely dangerous ; 
and, having ascertained what he wished to know — that there was no 
practicable route into Kashmir territory — ^he returned by the way ho 
had come. Before I left he gave me a diagram showing where ho 
considered the main water-parting really lay, and in the end it was 
found that his anticipations were in almost complete accordance with 
fact. 

My party originally consisted of only Lieut. A. M. Slingsby and 
myself. At the last moment that well-known mountaineer. Dr. Arthur 
Neve, of Srinagar, found himself free to join us for a few weeks. I 
have to tbitnlr Colonel M. -T. Tighe, n.s.o., 66th Bifles Frontier Force, 
for his kindnapff in obtaining special leave for Slingsby to join me, and 
also for allowing the latter to bring two sepoys, Gulab Khan and Attar 
Khan, with him. Let me say once for all that their servioes were quite 
invaluable. I have also to thank Colonel Longs, E.E., Surveyor-General 
of India, for his very oonsidorate offer of the services of an In^an 
surveyor, an Affer which I felt unable to accept because all his time 
would have been wasted had we been unable to cross the Saltoro pass. 

We left Srinagar on May 20, and thanks to the excellent arrange- 
ments made for us by Captain D. G. Oliver, Assistant Besident and 
^ 2 V 2 
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British Joint Oommisrioner for Ladak» oxossed the Zogi La (11«300 feet) 
on May 26 by the winter roate, and reached Eharmang on the Indus 
on June 1. From Eharmang (8150 feet) Neve took the baggage down 
the Indus to its junction with the Shyok, the Northern Indus of earlier 
writers, where he ferried across the united streams. Then proceeding 
along the right bank of the Shyok he reached ELhapaln after another 
exciting passage of the river on sake. 

Slingsby and I crossed the Qanse La (17,100 feet) direct to Ehapalu. 
We were told at Eharmang that the passage would not be possible 
until the apricots were ripe,’* Scenting trouble, we took only four 
coolies, and when these struck work on ihe morning of the second day, 
we sent them home rejoicing, and carried our own loads over the pass, 
reaching Ehapalu (8350 feet) on the third day. Slingsby’s orderlies 
saved the situation. As usual, this lenient treatment of the local people 
aided us in our future dealings. A traveller gaii\p far more by showing 
his own superiority over these people than by coercing them, and we 
never had any more trouble. 

At Ehapalu, thanks to a letter of introduction from Sir Francis 
Tounghusband, we were most hospitably entertained by Bajah Shore 
Ali Ehan and Sajah Nasr Ali Ehan. Shere Ali Ehan informed ns 
that the Saltoro pass lay at the head of the Bilafond glacier, and that 
beyond it were two routes, one leading to Nubra and one to Yarkand. 
But we were too much obsessed with the ideas imbibed from the study 
of our maps to appreciate the full significance of this statement. The 
route was said to have been abandoned when the Leh-Yarkand trade- 
route vid the Earakoram pass was rendered safe by the intervention 
of the British Baj. But the desuetude into which so many glacier 
passes across the ranges of High Asia have fallen in recent times is 
BO frequent an occurrence that I cannot accept this explanation. 1 
should rather look for changes in the glaciers themselves, but as 1 
have previously pointed out (O.J., vol. 81, p. 382) by no means 
necessarily an advance or increase of the ice. Dr. Stein could probably 
give us some information on this subject. Farther, I find that in 
1848, Thomson (‘Travels in Tibet,’ P* 468), in reference to Vigne's 
attempt, says that he has been unable to find any one who had crossed 
the Saltoro pass, and that in Nubra all knowledge of any road either 
to Ehapalu or Yarkand was denied. 

Neve rejoined us on June 5, and with the ever-ready assistance 
of Shere Ali Ehan we started again for the Saltoro valley on Juno 7, 
Abdal Eerim, one of the rajah’s wazirs, being sent with us to make 
arrangements for coolies and supplies. Grossing the spur behin 
Ehapalu, we dropped down to the Shyok, and at Chogogron feme 
across to the right bank on zaks. Our loiite now led us along t e 
south (left) bank of the Saltoro river. Up to Dansam the valley 
deep and wide, the river winding along over its fiood plain in severs 
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ohannele and sweeping round the bases of seTeral large alluvial fans, 
Moh irrigated, and hence presenting a pleasant green contrast to the 
preyailing brown of the crags on dither bank. Opposite Faro sheer 
spires of granite dioot straight up from the river to a height of 5000 
feet or more, forming one of the most tremendous palisades I have 
ever seen — one adamantine dominion and rigid authority of rock.” 

At Dansam the Kondus river from the north joins the main stream 
of the Saltoro, and there is a considerable rise in the level of the valley- 
floor, with a corresponding waterfall in the river. This is a constantly 
recumng feature in both the Karakoram and the Himalaya as the 
glacier region is approached, and I cannot help referring it to the 
conservative action of the glaciers which descended to these levels 
in recent geological times. I find it very difficult to believe that 
glaciers are capable of the degree of spade work claimed for them 
by most modem geologists. I cannot conceive that solid water is 
a more powerful denuding agent than liquid water. The etiology 
of the ** tread and riser formation seems to me to be more explicable 
on conservative grounds than by means of the elaborate laws evolved 
by the advanced suppoiters of the “plucking** theory. At Palit 
fragments of the old lateral moraines still ding in sheltered places 
to the valley walls 1000 feet above the level of the stream-bed. Tht 
rooks on the north side of the valley appear to consist exclusively of 
granites, but the high splintered crest on the south is of slate. 

At Goma (10,800 feet), the highest village, we turned up the 
Qhyari nala towards the Saltoro pass. On the right side of the nala 
three steep narrow glaciers descend through deep gashes in the gianito 
palisade, terminating among the shrubs of the valley floor. They are 
all actively advancing. The people say that this has been going on 
for ten or twelve years. As the snouts are approximately in the' position 
shown on the G.T.S. map (1861), it is evident that there has also 
been at least one ]i)eriod of local retreat since that date. In this part 
of Baltistan the word riizu was consistently employed- to designate u 
glacier as apart from snow (kha). 

The Saltoro valley splits at its head (Goma) into three main glens. 
The glaciers in these— the Bilafond-Chumik, the Bgyong, and in a 
lesser degree the Chulung — are of the valley type, which, with the 
doubtful exception of the Aletsch, is unknown in the Al]>s. They 
are dendritic, and in all cases secondary glaciers descend right down 
into the main valley lielow the present termination of the trunk- 
streams. 

. On June 11 we established our base camp in an extensive thicket a 
few Irandted yards from the snout of the Bilafbnd glaoier (12,400 feet). 
The place is known as Ghyati, and is annually .visited by shepherds. ^ 
pair of ibis-billed onrlew {lUiorkynehm struAersi) frequented this spot. 
They were evidently nesting. We did not know that the eggs of tbu 
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rare bird had never been found, and so made no proper search for them. 
Eastern Baltistan and Ladak are relatively treeless countries, and the 
demand for fijel leads to great destruction of shrubs in the neighbour- 
hood of villages, but it is usual to find a luxuriant growth of pencil 
cedar, (Juniperua exeeUa), willow, and tamarisk, with broom, vetch, 

and borage, and sometimes wild-currant and rose bushes, near the snouts 
of the larger glaciers. Thi^ holds good as far east as the snout of the 
Siaohen glacier in Nubra, but was not observed at the snout of the 
Bemo glader, where conditions are more completely Tibetan. 

In September, 1835, Vigne camped at this spot. Next day he went 
5 miles up the Bilafond to a spot he called Ali Bransa, and which is so 
marked on the G.T.S. map. He was compelled to turn back owing to 
bad weather. He speaks of there being two lofty ridges to cross, and 
two or three more nights to be spent on the ice ** before the northern 
end of the Nubra valley is reached.” He appears here to refer to the 
mountain wall which has always been supposed to close the Nubra 
valley on the north, 20 miles above the snout of the Siaohen glacier. 

The Bilafond glacier is the most northerly and largest of the three 
glacier systems from which the Saltoro river heads, and had it not 
already a well-accepted local name, might well be termed the Saltoro 
glacier, tor tradition and usage have given the name of Saltoro to the 
pass we had set out to explore, and it was so used in conversation by the 
Bajahs of Khapalu. But locally the pass is called the Bilafond La. The 
Chumik glacier has united with the Bilafond, and the ice now definitely 
enters the main Ghyari nala. This advance has been a matter of local 
interest and comment for the last ten years or so. The Chumik glacier 
was said to have joined the Bilafond about fifteen years ago. Com- 
parison with the old survey indicates an advance of about 2 miles of the 
combined trunk stream. The advancing ice has actually involved the 
thickets of alder and juniper on its left bank, and has flowed over the 
sheep-track which led to the little pasture situated there. The glacier 
appears to be over-topping its lateral moraine, but there was no observed 
advance of the snout between June 11 and June 27. 

After a day’s work with the plane-table from a spur (14,900 feet) 
above camp, we set out on June 13 up the Bilafond glacier. We had 
eighteen laden coolies carrying tents, provisions, and wood for our party 
of twenty-five all told. Our headman was Mullah Halim, of Goma, a 
very fine fellow. Keeping as close as possible to the right bank, we 
made our way over horribly unstable moraine. Well disposed glaciers 
leave a road between themselves and their containing wall, but the 
Bilafond is an overbearing monster, full to the brim, and steadily 
advancing, piling its moraines in fearful confusion against the very 
bases of its confining cliffs. After seven hours’ grind, having covered 
^ miles, we got off the ice on to the steep grassy slopes of the right bank, 
and camped about the spot marked “Ali Bransa” on the G.T.S. map. 
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prohMy after Vigne. The real Ali Bimnea ie eome 6 miles further 
OD. Our oamping-plaoe appeared to be known as Narem (14,400 feet) : 
there was a clear sight back to my last station. 

One word as to the old sarvey. In reference to the Saltoro region, 
the Beport (‘ Synopsis of Besults, G.T.S.,* toI. 7v p. xxxiii,.) states that 
Mr. Byall made a rapid sketch of the coimtry, but with sufficient pre- 
cision to give a good general idea of its physical formation.” This is a 
thoroughly accurate description of what was done in 1861. No daim 
is made to a detailed topographical survey. The whole basin of the 
Eondus and Saltoro rivers was under examination, and it was quite 
impossible that the glaciers should be explored. The triangulation of 
the high peaks, on which my map is based, was a very different affair, 
having been effected several years previously by Montgomerie’s assis- 
tants with the greatest precision. But none of these points are repre- 
sented as being on the line of the water-parting ; they are all correctly 
shown to the south or west of it. It should not be necessary to point 
out that, while a mountain range can only be accurately mapped by 
means of a theodolite triangulation, it is quite impossible to lay down 
the actual line of water-parting except by supplemental topographical 
methods. For the latter class of work the great glaciers of the Kondub 
valley still remain an almost virgin field. ^ 

On June 14 we continued on up the glacier. The going was much 
better, there being a choice of either the well-made moraines or the olear 
alleys of ice between them, for, owing to the numerous large secondary 
glaciers which join the Bilafond, the medial morains are multijde. 
About the junction of the middle and upper thirds of this glacier these 
moraines are four in number, and each about 50 feet above the level of 
the rest of the glacier. This height is not due to the actual depth 
of moraine stuff, for melting is here greatly retarded, so that the ice is 
really raised underneath the protecting covering of stones. The ice of 
these moraine-weals is a clear blue or green, while on the bare surface 
of the glacier the ice is white and finely honeycombed. Besides the 
Chumik, two large glaciers enter on the left bank. On the right they 
are more numerous but smaller. Glacier tables of large size aie 
common, being situated usually beside the raised moraines, from the 
summits of which they had originally fallen. On the right bank of the 
main glacier, jutting out from two salient angles, are a gigantic pib^^ 
of rook, and about a mile further on an almost equally extraordinary 
pointed tower. The moraines, and, so far as I could see, the two con- 
fining ridges also, consist entirely of granite, and on the right bank 
the former present an almost continuous palisade of gothic spires. 
If these were ever covered by an ice-cap, that ice-cap has singulai y 
failed in leaving its mark upon them. It is inconceivable that any 
re-weathering can have produced forms so abrupt and on so ^ 
a scale. 
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Ab we proceeded the moraines diminished, and oreyaBBeB, often 
covered by sodden snow, became more troublesome, so that we had 
recourse to the rope. This, of course, delayed the coolies, and it took 
seven hours ftom Naram camp to reach the spur on the left bank of the 
glaoier where Ali Bransa was reputed to be. None of our men could 
exactly locate the old halting-place. In consequence we climbed up 
a steep slope, and osOnped in a most uncomfortable and exposed 
spot (16,700 feet). There were several snow pud hail storms, with 
tempestuous wind all night. 

On June 15 we started at 7 a.m. Snow was lying on the ground. 


and the going was very bad. Eegaining the glacier, wo soon cam© to 
the real Ali Bransa, consisting of three low stone walls {bransa) on u 
strip of solid moraine tucked away under a cliff. The bransa yielded 
not the slightest trace of human occupation. I think it is certain that 
it had not been visited for at least a generation, for our men could have 
made themselves fairly comfortable here, instead of passing a wretched 
night on the exposed spur. Our last camp had involved great la^ur 
in building platforms for the shelter tents with which we bad provided 
them. We had constant difficulties with concealed crevasses, but of 
course were roped together in suitable parties. At 9.30 a.m. we reached 
tne foftt of the steep sloi)© leading up to the pass, and the coolies going 
very well, reached the summit (18,200 feet) at 10.50. 

The summit of the pass consists of a level snowfield with a very 
gentle slope towards the north-east, succeeded by a steeper diop. 
was thus a good deal of dead ground on either side of us, which, 
to the clouds already covering the highest peaks, considerably detrac 
from the results obtained by camera and plane-table. We could sw 
that from our pass a broad glacier led gently downwards in a noito- 
oasterly direction, and joined a still larger glacier at right anglM, 
which at first seemed to ns to fiow northwards, we supposed mto toe 
Oprang valley through some gap in Younghushand’s w^h But tta 
same afternoon wo approached sufficiently near to see a ® ™ * 
glacier was fiowing to the south. Beyond this was aw o very 
lofty peaks, their summits hidden by olond, which we 
part of the AghU range. We very naturaUy beUeved that we had 
crossed the mato divide of the Karakoram, and that 
ioe-stream must curve round to the east and disohai^ in 
river. At 11.60 we began the descent. The ,snow was 
soft, and the leader sank to the waist at eve^ stop. 
liud. «d k».. rdievrf th. UW 

ot . ™ lMk» it w» pi.ai.Ki wk f« 

wa»a to « the »<.*4=ia ^ 

omb Howe>m, tlwy pe»eT«.a ^ th. ridii Utml 
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moraine. The creaks and groans emitted by 
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frightened our men that, in spite of the oold, they left their tents and 
passed the night huddled up in the open. 

Next day we made only a short maroh. It was impossible to get off 
the ioe on to the right bank, owing to a confusion of huge seraos and 
impassable oxeyasses. We eventually oamped at the spot where the 
left lateral moraine of our glacier effected a junction with the right 
lateral moraine of the main ice-stream (15,875 feet). Here there was a 
depression in the glacier-level, and an inexhaustible supply of stones to 
lay on the ice under our tents. Water was obtainable from surface poob 
dose at hand. Two coolies told us that they had heard of this glacier, 
and that it was called T5r&m (or Tenn). They said that it would lead 
eventually to ** Chang Thang,” by which 1 concluded they meant the 
country north of the Karakoram pass. We naturally christened our 
glacier ** Teram glader,’* being quite unaware of the fact that it was 
really the undiscovered upper portion of the Siachen glacier of Nubra. 

From our camp we now saw that we were upon an enormous glacier, 
fully 3 miles in breadth, and by far the biggest any of us had ever seen. 
It was flowing fn>m north-west to south-east, or approximately from the 
direction of Conway’s “ Hidden peak.” Near its head and distant about 
15 miles was a gap, which I at once connected w}th the sketch of 
Younghusband’s ** Saltoro pass ” which I had seen in his report. It 
is possible that in former times there wa^ a route from the Oprang 
valley over Younghusband’s saddle, and either down the upper Siachen 
into Nubra, or into Baltistan over the true Saltoro pass, or by some 
other pass over the Kondus ridge. But 1 cannot believe that natives 
would ever have undertaken so dangerous and arduous an enterprise ; 
for we had been told that animals bad never crossed the Saltoro pass, 
and thus travellers from the Ojmng side would have had to carry thoir 
own food and fuel on their backs, possibly from Kaskam. Under the 
best conditions, the passage of the glaciers alone could not have occupied 
less than a week. 1 believe that the Saltoro pass was never used except 
as a short cut from Baltistan into Nubra. If a direct |)ass from Nubra 
to the Pamir formerly existed, it is almost inconceivable that Muhamnied 
Haidar should not have crossed it in 1535, when the treachery of Basliid 
Sultan compelled him to seek safety in Badakshan, and when, in fact, 
he fled from Ladak by way of the Karakoram pass and Raskam. it 
should be noted that both Hayward and Gordon refer to an old pa»s 
leading from the head of the Kufelung glen into Nubra, necessarily 
the Siachen glacier. On our side a great secondary glacier swept gently 
down from this very direction. 

None of the trigonometrically fixed peaks of the G.T.S. were visible, 
and although I had carried my plane-table sketch down to this cam]), 
so sceptical was I of its accuracy, owing to the many difficulties I h^^ 
had to contend with, that I decided to start afresh with a new base-lic<^ 
on the approximately level surface of the main ice-stream. This was 
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aooompliBlied on June 17 with the indispensable aBsietance of Neve and 
Slingsby. From the two ends of this base I roughly sketched in the 
topography X)f the 25 miles of glacier in view, and took altitudes to the 
principal p6ak& Meanwhile Slingsby despatched Qulab Khan with our 
two best Baltis down the glacier. They were absent over 1*1 hours. 
On their return Gulab Khan reported that they had descended for 7 or 
8 miles, but had seen no indication of the termination of the glacier, 
and farther that it showed no intention of turning to the east, but even 
iumed still more to the south. They brought bacik a primula, a sediim, 
and a saxifrage, and reported having seen ibex on the east. bank. They 
also said that the main surface stream was quite im])a8Bable a few miles 
below our camp. 

Pyramidal ice-pinnacles as much as 3 feet high are a great feature 
of this glacier. The surface of the ice was also honeycombed to an 
extent 1 have never seen in any other mountain region. Tlie hollows 
were round or oval, having a level bottom, floored with a sprinkling of 
stone fragments, varying in size from slaty slabs about 3 inches in 
diameter to fine grit, and covered by 1 to 6 inches of water. The edges 
rose steejly from the bottom in beautiful fluted cones to a height of 
from 6 to 18 inches. A spirited attempt has recently been made to 
classify as nieves penitentes all sorts of varieties of ice and snow 
pinnacles prevalent in the Karakoram, including even glacier tables.” 
1 hardly think the position is tenable, because the genesis and composi- 
tion of BO many of these structures are so different to those of tho well- 
known Andean formation. Hooker, in 1848, appears to have been the 
first to notice these cones in the Himalaya (Himalayan Jaumah, vol. 1, 
1». 252), 

Owing to the numerous large secondary glaciers which join the 
trunk-stream on either hand, there are four moraines (possibly five) 
which may be termed medial moraines. Those on the right half of the 
glacier appeared to consist entirely of various granites, and are of a 
uniform light grey or brown colour. This was in accordance with our 
observations of the petrological character of that range of the Kara- 
koram across which we had passed. But from the moraines on the loft 
half of the glacier we obtained specimens of hornblende schist, mica 
sohist, dark slate, and white or grey marbles of various kinds, some of 
the latter being of exceptionally good quality. Gulab Khan also brought 
hack a beautiful fragment of alabaster from near the left edge of the 
glacier. Thus in marked contrast to the light greys and browns of tho 
right moraines, those on the left presented a much darker hue, appearing 
almost black in contrast to the blocks of white marble scattered on the 
surface. The latter appear to be derived from the upper section of the 
central peaks, while the lower strata of the range appears to be of slate 
and dark schists. Altogether we seem justified in assuming that the 
Valley is a tectonic one. 
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The huge well of peaks * to the north-east was obvionely of yerj great 
altitude, as Burrard had predicted. But it has been very truly said that 
the disooTory of a new peak is of little interest or importanoe unless its 
actual height is ascertained, and 1 must therefore anticipate somewhat 
by giying the results of my measurements of the hij^est point in this 
new duster, which I haye named Teram Kangri. I got a good sight of 
it from the west end of my base-line, but by the time 1 got to work \vith 
the clinometer at the east end, the highest peak was in the clouds. 1 
got another sight from the Saltoro pass on my return. I estimated it 
at the time as being oyer 25,000 feet; but when my obseryations were 
worked out at Dehra Dun, its altitude appeared to exceed that uf 
Eyerest. This was too much for Colonel Burrard, in spite of his own 
prophecy. The angles which the peak subtended could not well he 
called in question, for the Indian Survey clinometer is a yery simple 
instrument and quite easy to use. I tested it at Dehra Dun, observing 
to the neighbouring hills against another obseryer with a theodolite. 
But the determination of the exact location of the peak really depended 
on two rays only — those from the two ends of my 1000-yards base-line ; 
for the third ray from the Saltoro pass was of little or no additional 
yalue. My distance from the peak was, therefore, ^uite likely to be in 
error, and, after consultation, I moyed the highest peak 2 miles and 
the second highest 1 mile nearer to my observing-station. The result 
of this manQBuyre may be tabulated as follows : — 


Angle from 

Dfetanee from 

AltUade eboTO 

AlUinde of 

Obiorved Altitude 

■tatimi. 

P-*. 

■UU<m. 

oboervlog oUtion. 

of peak. 

10® 50' 

12 mile. 

12,200 feet 

16,000 feet 

28,200 feet 

4® 50' 1 

1 

20 „ 

#,150 „ 

1 18,200 „ 

27,350 „ 


It is to be noted that the yalue 18,200 feet given for the Saltoro pass 
is deduced from Watkin aneroid observations (v. pos<). The angle by 
clinometer from my base station gave to the pass a height of 18,780 feet. 
If the latter value be accepted, the value for the second observation 
would work out at 27,940 feet. On July 2, from the summit of the 
Bgyong La (18,700 feet), Slingsby and I saw to the northward a group 
of very lofty peaks, far overtopping the general level of the snowy 
ranges spread before us, which we identified as the Teram group* 
Owing to the anticipation of greater difficulties than we actually 
experienced, we had taken no ooolies with us, and 1 had shirked carry- 
ing up either my large clinometer or my plane-table. Nor did I, indeed, 
expect to see these peaks, for I had not realized the probability of their 
extreme height. 1 had with me a small geological clinometer, J 
swinging arm. For greater accuracy 1 imted this along the straig 
edge of my ice-axe, while Slingsl^ read the dial half a dozen time^' 


* The dip appealed to be towaids the aorth-norlh-east. 
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We made the angle about 3° 40'. The Bgyong La is 33 milee from 
the peak aooording to my map. Were these figures correct, the peak 
would work out at something like 30,000 feet But with such rough 
methods the probability of error becomes a certainty. Yet this obseiTa- 
tion, crude though it be. combined with the photograph of the group 
taken from the same spot and which I have shown on the screen this 
evening, tends to condmi my previous results. After full allowances 
has been made for a slight downward tilting of the camera (f.l. 118 mm.), 
the highest peak still appears to rise at an angle of at least 3® above the 
horizontal. This is equivalent to an altitude of about 27,700 feet. But 
considering that the discrepancies between the different observations are 
very considerable, I wished at first, for obvious reasons, to suppress the 
actual figures I obtained, and to content myself with saying that the 
peak was a very lofty one. I was subsequently advised to publish 
the figures for what they are worth, and to give the nominal value 
27,610 feet to the peak; but it must be distinctly understood that the 
Survey can take no responsibility for this or any other of the results I 
am putting before you. They have, however, accepted my nomenclature, 
which is in conformity with the advice officially tendered to travellers 
by this Society. The Tibetan form Kangri, instead of the more correct 
Ladaki form Gangri, has been adopted for the sake of uniformity with 
modem usage, as in the case of Aling Kangri, Kulha Kangri, and so on. 

I have thought it well to deal fully with my reasons for attributing 
so great a height to an unknown peak. Not since 1858 his a peak 
approaching this height been discovered. It is to be noted that, until 
last year M those mountains known to exceed 27,000 feet have been 
brought to light by the scientific operations of the Survey of India. If 
Teram Kangri attains such a height, it seems to me incredible that it 
can have eluded the theodolites of Montgomerie’s surveyors. Yet at its 
feet winds one of the greatest glaciers in High Asia, unsuspected until 
last year. That Teram Kangri has been seen before, probably by Neve 
and Oliver from the Murgisthang saddle, and possibly by Ryall, I 
cannot doubt.* Hayward must have seen it from the north (op. ciV,, 
1>. 67). But its remote inaccessibility and the screen of high peaks west 
and south of it appear to have prevented its identification, though its 
existence was obviously suspected by Burrard. 

When I had first planned this expedition, my idea had been to force 
a pass over the range which has always been shown at the head of the 
Siachen glacier, from upper Nubra into the head of the Oprang valley, 
and endeavour to return from thence by the Saltoro pass. But Neve 
and Oliver had already attempted to reach the Siachen glacier, and they 
entertained the project of renewing their explorations there in the 
autumn of 1909. Though they offered to waive their prior claims in my 

* AppaMBtlj also by Sir Martin Conway and M^or the Hon. 0. G. Brace from 
Pioneer Peak. 
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faTOur, 1 aooepted their euggeetion that Slingsby and I should attempt 
the Saltoro pass first. We hoped by this means to effect a practical 
junction of our routes, even if both parties were compelled merely to 
retrace their steps on the return journey. Nev^ and Oliver aooepted 
the Survey map as essentially correct, regarding &e Siaohen basin. It 
will thus be seen that we were all thoroughly obsessed with the idea 
that there was a mountain barrier between our ** Teram ” glacier and 
the Siaohen, and believed that; in spite of all appearances to the 
contrary, the outlet of our glaoier must be towards Eufelung and the 
Ys^kand river, an uninhabited region quite destitute of supplies. Under 
such oircumstanoes, it seemed unfair to compel the coolies, already 
becoming alarmed, to continue down the glaoier, and we decided, 
wrongly as it turned out, to reorosa the Saltoro pass back into Baltistan. 
Remembering our fqrmer difficulties, we realized that a heavy fall of 
snow would cut off our retreat, or at least retard it for more days than 
our supplies would hold out. So as the night of June 17-18 was clear 
and frosty, we decided to rush the pass while all was well, and at 
5.20 a.m. on the 18th we started back, roping up before we left camp. 
The ooolies went very well now that their faces were turned towards 
home, and, taking a much better line on the glaoier, we regained tho 
Saltoro pass at 10 a.m., having come very fast all Ihe way. I set up 
the plane*table and clinometer again, but had no time for photography. 
Luckily, my head was aching sufficiently *to enable me to dispense with 
lunch ! On the far side the snow was already in bad condition, and the 
weather threatened a storm; but, by forcing ihe pace, we had the 
satisfaction of reaching our old camp at Naram in twelve hours from 
the start, where we much appreciated sleeping once more on solid earth. 
On the 19th we gave the coolies a day’s rest at Naram. Neve botanized; 
Slingsby went off after a herd of ibex ; and I went a few miles up tho 
large secondary glacier, which joins the Bilafond opposite Naram and 
appears to rise in the snowfields of E, 2 , an elusive peak which I was 
never able to identify to my entire satisfaction. It snowed most of 
that afternoon and all the following night, rendering the descent of the 
moraines to Qhyari more exasperating than ever, and we felt we were 
well out of what might have been an awkward fix. 

The task we now set ourselves was to find a pass over the head of 
one or other of the Saltoro group of glaciers which would lead us down 
directly into upper Nubra. The only known way into that valley would 
lead us back to Ehapulu and up along tho Shyok to its junction with 
the Nubra river, a very trying route at this time of year. 

On June 23 we set out up the Chumik (“ water-eye ” = spring) 
glaoier, camping at 15, .500 feet. Its southern boundary is formed hy 
a serrated wall of unsoaleable peaks draped with traceries of 
snow of indescribable beauty, but literally raining avalanches on to 
the glaoier below. The rocks were composed of various granites, ^ 
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from the middle moiaine I obtained specimens of aotinolite schist and 
a badly weathered dyke rook (? minette). 

The ciliaraoter of the Ohumik glacier was in general very similar 
to that of the Bilafond. The pass at its head was obviously much too 
steep for coolies, and greatly to Slingsby’s disappointment we did not 
attempt it, but oontented ourselves with mapping and photography. 
On our return journey 1o Ghyari (June 26), Slingsby and I reached 
a height of 17,160 feet on the steep ice-fall of the upper Ghumik glacier 
north of our last camp. The danger of avalanches from the peaks 
above prevented our reaching its highest but I have ventured 
to reduce its area very considerably on my map. Novo had now 
to return to Srinagar, and wo parted at Ooma on Juno 27 with mutual 
regrets. The influence of his reputation as a healer had been of the 
greatest use to us in our dealings with the Baltis. II is skill in the 
operation for oataract, which he performs by the roadside with the greafost 
success, is an inestimable boon to these people. It was an honour to 
be associated with him in such work, in however slight a degree. 

At Goma we heard that there was a tradition of a route into Chorbat 
(Shyok valley) over the head of the Chulung nala. But we decided first 
to thoroughly explore the Bgyong valley. We accordingly left Gh>ma 
on June 29, and crossing the Saltoro river by a temporary and extremely 
rickety bridge, entered a peculiarly narrow and steep-sided defile, and 
ascended beside a series of waterfalls and cataracts. The gorge, as 
usual, opened out higher up, and the river wound broad and shallow 
over a gravel flood plain, cutting the bases of several dSbria fans. 

Our camp (13,250 feet) was pitched among stunted willow, birch, 
and pencil cedar, below the first large glacier descending from the 
north. On later examination this proved to be in a state of active 
advance. It terminates in a perpendicular wall of ice, finely castellated 
at the two sides, and from which great blocks of ioe constantly roll 
down into the scrub jungle at its foot. On June 30 we continued 
up the valley, reaching the main glacier after about an hour’s walking. 
We found ^e snout about a mile below the point marked on the 
Survey. It had all the charaoteristios of active advance, but there was 
no observed advance of the snout between June 30 and July 3. We 
kept along the right edge of the glacier, making use of the lateral 
moraine as much as possible. As a rule, the glacier filled the nala from 
edge to edge, but occasionally we could travel in the hollow between 
the moraine and the valley wall. On one such spot (16,000 feet^ we 
camped early in the afternoon to take shelter from an impending storm. 
We had had light snow squalls all day long. On July 1 we soon 
reached bare ice, where the going was easier. In two hours we reached 
the point (15,860 feet), where the glacier divides into two great arms. 
One flows from the two Survey peaks, 21,720 feet and 20,960 feet, to 
the south ; and the other swept down from an invisible saddle to the 
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north-east. The latter was obyionsly onr goal, and we camped on the 
highest available spot (16,700 feet) on the right bank. Jnst above ns 
we noticed an old native cairn. It was the highest spot on this trip 
at which we saw the little monse-haxe, a friendly beast, very aptly 
named ^ippi — the whisperer.** 

Next morning, taking only two men with ns, we started at 5.45 for 
the Bgyong lia, as we named onr hypothetical pass. We expected 
considerable difficnlties, bat except for some fatigning step-cutting we 
raced up without a hitch, and reached the pass (18,700 feet) in very 
good time, at 8.40. The rooks of the crest are granite. To my great 
surprise we found the remains of a oaim on the summit, so that 
probably the pass has been crossed by natives. We looked down 
on to a feeder of the Siachen glacier of Nubra, but the descent 
is extremely steep, mid we were not willing to risk the lives of onr 
coolies by making them carry our heavy baggage down it The 
panorama qnread before us was a magnificent one. To the west we 
looked back over the mazes of the Bgyong glacier. To the south was 
a sea of magnificent peaks separating us from the Shyok valley. But it 
was a vista of distant snows, through a break in the hills to the north, 
that held our attention. There a group of four pesijEs far over-topped 
everything else in sight. We had no doubt that this was the masriif 
north-east of our ** Teram ’* glacier, but until this moment we had no idea 
of their commanding altitude. I took bearings to these peaks, and also 
to Kie and E 32 of the Survey map. Presuming that these two latter 
identifications were correct, the observed position of Teram Kangri agrees 
with that shown on my map. It is extremely unlikely, for many reasons, 
that the high peaks we saw were any others than the Teram Kangri 
cluster. I have already detailed my attempt to measure the highest peak. 

After spending an hour and three-quarters on the pass, we desoended 
rapidly to our last camp, and striking it at once, the whole party started 
back down the glacier, reaching our first glacier camp (15,000 feet) 
easily by 5 p.m. On the way down we witnessed a fine glacier burst. 
It was heralded by a loud and prolonged roaring sound, quite unlike 
anything 1 have ever heard. We soon located it, bursting from a side 
glacier in a ravine high above the right bank of the main ice-stream. 
The whole hillside seemed to be moving, as a torrent of black muddy 
water rolled great masses of ice and rook down its bare slopes. We 
found our camping-place, a low sheltered qpot beside the glacier, had 
been vj^ nearly fiooded by the torrent thus set loose. Next day 

spur (16,070 feet) to examine the great secondary 
gMtf m iSed on the survey map as discharging into the Bgyong 
Yalliy on north-east. But again, as with the corresponding bra^ 
of the CBflMiiik, I was constrained to reduce its area very greatly. We 
minedjw station with a large oaim, visible from the valley below. 
On Jply *4 we again reached Goma village. 
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The Chulung (“ water-valley,” or valley of sti earns) was now the 
only remaining terminal of the Saltoro valley system to be explored. 
We left Qoma for the last time on July 6. There was the usual steep 
rise beside’ a waterfall from the level of the Saltoro river into the 
Chulung gorge, where the Chulung river has out out a fine oauon. 
The right bank of the canon is of granite, and the left of slaty schists, 
and lying beside the torib^t are boulders of beautiful green serpentinous 
and mioa schists. The latter probably oame from the ridges to the 
south-west, and are no doubt ioe-bome. SeveraJ secondary glaciers arc 
visible in ravines on either side. 

The magnificent granite spire of Charkun (17,060 feet) was con- 
stantly in view as we ascended the valley. A second stee]' rise 
bix>iight us into the ojien upper valley. We oamped at Malla Mani, 
the highest hamlet (13,400 feet). It is, of course, only occupied during 
the summer. The grazing is good, but there are no shrubs at this 
altitude, and fuel has to be fetched up from lower down the valley. 
Marmots and ibex are numerous. 

After three days* rain the weather cleared, and we started on up 
the nala with 28 coolies. The Bawoni glacier, advancing from the 
south-west, has descended right into the valley, and abuts against the 
light hank of the nala a little below the Beltus glacier, where a bod 
of phyllite underlies the prevalent granites. At no other spot did we 
see such a profusion of flowers — acres of ground were completely 
carpeted with eidelweiss, over which flew flocks of buntings. We next 
passed along the edge of an old lake-bed through which the stream 
wound in several channels to force its way eventually under the ioo- 
barrier of the Bawoni glacier. Snow fell heavily, and we camped at 
noon (14,300 feet) below tho granite walls of Gharkun. Opposite our 
camp a small but very beautiful glacier descended almost to the valley 
floor, ending in green clifis of ice. 

Slingsby discovered a fine glacier pass at the head of the main 
Chulung glacier which would obviously lead us over into Chorhat, and 
on July 10 led me and his two orderlies from our camp to the summit 
(18,300 feet) in 5 hours 40 minubs. From the pass a small portion 
of the Teram Kangri group was visible to the north, but at this distance 
(*15 miles), and with so limited a view of tho range, I was unable to 
identify the actual peaks in sight. To the south we looked across to the 
ranges beyond the Shyok river, and beyond these thought we recognized 
the two great peaks of Nun Kun. The descent on the south side of the 
pass, which we named the Chulung La, led over steep rolling nvve$ 
and seemed practicable for laden coolies. We therefore decided to 
attempt its passage with our entire caravan. While waiting for 
weather and to collect food for the coolies, I worked a good deal at my 
luap, and find a note in my diary under July 11, to the effect that our 
Teram glaoier seems likely to turn out to be the biaohen. 

No. VI.— Junk, 1910 .] ^ * 
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On July 12 we got under way at 7 a.m. with thirty oooUee led by 
Abdal Kerim, secretly hoping to oross the pass that day. As usual 
the ooolies lost a lot of time by stidking to the lateral morames instead 
of taking to bare ioe. By noon we reached the highest possible camp- 
ing-place^ which looked so desolate and forbidding that the coolies 
were easily persuaded to try the pass that day. I went on ahead with 
Ahmedn, the only decent Kashmiri of this class we had encountered, 
in the hope of doing some more plane-tabling, but I did not reach the 
pass till 2.45 p.m., by which time clouds greatly interfered with my work. 

On Slingsby and his two orderlies, ably supported by Abdal Kerim, 
fell the trying task of assisting and persuading the coolies to face the 
steep snow-slopes, now softened by the heat of the day. I think very 
few men would haye succeeded as he did. By 4 p.m. all five parties 
were close to the pass, and I started down to mark the route for the 
descent. The snow was very soft, and the glacier soon degenerated 
into a maee of crevasses concealed by a most deceptive covering of 
new snow, through which the heavily laden coolies were constantly 
breaking. 1 quite expected thati we should have to spend the night 
upon the Korisa glacier, but Just as it got dark Slingsby found a way 
off the ioe through the diflElcult seraos on the right bank. We ourselvos 
waited till the last coolie had reached solid ground, knd quitted the ice 
at 8.45 p.m. (16,100 feet). 

Our arrival at the hamlet of Korisa next morning created great sur- 
prise among the shepherds there. The men are of the Ladaki type, but 
Mussulman and not Bhuddist. After a long walk we dropped down a 
deep descent into Ghulunka village (9350 feet) on the Sbyok river, 
along the right bank of which we were to travel 50 miles. Between 
Siksa of Chorbat, and Thirit of Nubra, a distance of 80 miles, the 
Shyok is unbridged, but it is possible to oross on zaks where the latter 
opens out opposite Deskit, just below the entrance of the Nubra river. 

The track is extremely bad between Chnlunka and Biagdangdo, and 
the ooolies were unable to carry their loads across one particularly 
awkward parrL Here we took two hours to make 300 yards, and nearly 
lost a coolie, who was hit on the head by a falling stone. Attar Khan 
caught him as he fell, or he would have dropped straight into the Shyok, 
roaring in full flood below. The chief villages are all on the northern 
bank, where alluvial fans are irrigated means of the lateral streams 
descending from the glaciers to the north. Barley, buckwheat, and 
apricots are the chief produce. 

At Biagdangdo we left the river-bank to visit Waris, reaching the 
first Buddhists at the farm and ohorten of Zdongpolas, 12,494 feet, for 
we now enter Lower Nubra. Here we saw shapu (Osis vignei ) ; this 
is possibly the first record of its occurrence north of the Sbyok ; their 
ancestors probably crossed during some very hard winter. Oontinoo 
bad weather prevented us from attempting to find a pass from the T os 
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glamera into Upper Nnbra, and on July 20 we demoded again into tlie 
Shyok valley. On this day our route lay along the Ohunik lia ridge 
past the «La Ohnnik Pole, 13,470 feef of the Survey. Prom this 
point the view up and down the wild Shyok river hemmed in on either 
side by mile after mile of gaunt brown orag, is indesoribably grand, its 
unrelieved and demental savagery producing in an unusual degree 
a feeling of exaltation and. intense remoteness from humanity. 

Beside the Pastan stream we encountered deposits of boulders and 
gravel cemented together with fine hard silioious mud. These beds 
were obviously quite different to the fluviatile deposits we had seen 
high above the Indus when approaching Kharmang. The larger 
boulders are angular or faceted. Some of the largest capping t^rpioal 
earth-pillars. The commonest rocks represented are hornblende and 
other granites, but 1 also found conglomerate, calcareous schists, quartz 
with chrysooolla, oaloite with a little malachite, and red jasper. A 
careful search yielded no trace of shells or other organic remains. The 
bed rock forming the sides of the nala turned out to be metamorpbic, 
a highly silioious greenish limestone. These beds must be of glacial 
origin. We passed other deposits, apparently quite similar, further up 
the Shyok valley. In the Nubra valley they are never out of sight. 
They ai^ seen hanging like martins’ nests in sheltered spots to the bare 
rocks of the slopes above the river, and about 1000 feet above its 
present level. In the Upper Nubra valley itself they were occasionally 
so continuous on both sides of the nala as to make me think they were 
the actual remnants of the lateral moraines of the glacier which formerly 
filled that valley. 

We struck the Shyok river again just as it gathers itself together 
to dash through a very precipitous defile out in the living rook. The 
narrowed waters sweep over an obstructing ledge, a portion of which, 
even at this time of flood, formed an islet in mid-stream. From this 
])oint onwards to the junction of the Nubra with the Shyok the valley 
gradually widens out, until at Deskit the river-channels spread them- 
selves over a breadth of 2 miles. Horizontal beds of fine gravel and 
sand, especially on the south bank of the river, appeared to point to a 
former lake-like expansion of the river before the defile was sufficiently 
deeply eroded to carry off the full volume of water. Several curved 
bajs in the wide flood-plain wore covered with sand-dunes on which 
a scanty growth of tamarisk maintained a precarious foothold. Beyond 
Mondari the valley presents a wide open prospect which was most 
pleasing to us after the confined granite trenches of the Saltoro region. 
Great bushes of wild lavender, with a constant succession of Buddhist 
chortens and mendongs, added to the pioturesqueness of the scene. The 
banks are quite arid, except where irrigation is possible; but beside 
the river are dense jungles of amber-berried hippophm full of small 
birds, ohakoT, and hares. 


2x2 
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On July 22 we made a twelye-hour maroh from Mondari.to Oharasa, 
rounding the bold rooky promontory, at the foot of whioh the Nubra 
river enters the Shyok at an unusually aoute angle. Taking the 
average oourses of these two rivers, the general angle of junotion is 
60^. The angle at the great south-to-west bend of the Shyok, 50 miles 
further upstream, is also aoute, being about 60^ It is evident that 
the valleys of the Nubra and the Shyok, like the Indus valley, are 
tectonio. Drew observes that the rooks on the east side of the Nubra 
are of light brown granite, while those on the west are of a different 
and muoh darker orystalline rook. Qlaoiers have left their marks in 
these valleys, but the rivers were anteoedent. 

As we approaohed the Nnbra-Shyok junotion at the steep comer 
mentioned above, we oontinually passed beds of relatively recent 
moraine stuff with perohed blocks. The solid rock for hundreds of 
feet above the river was polished, rounded, and scratched at this point 
of pressure. But the veiy oonvexity of their form shows how relativel}^ 
slight has been the erosion. The striae showed that the glacier had 
swung round the oomer into the Shyok valley without any alteration 
of level, just as the river does now. This more than confirms Drew’s 
surmise that the great Nubra glaoier must have extended as far as the 
Shyok valley. On the floor of the Nubra valley iti^lf are many islandb 
of hard rock metamorphosed slate,” Drew) perfectly worn into 
polished roches mmtonSes, whioh have resisted through unknown ages 
the passage over them of a glacier at least 1000 feet in depth. 
Whym])er pointed out long ago that roches moutonSea cannot be signs 
of great erosion, for flat and not convex forms are thereby produced. 
Drew gives the glacier a depth of 4000 feet, but I think some of his 
arguments can be accounted for by the action of the very large secon- 
dary glaciers which must have joined the trunk-stream from the lofty 
ranges on either side of the valley. The chief lateral glens which I 
saw or visited may all be described an hanging valleys, their lowest 
sections having been cut down by water now given a free hand by 
the retreat of the ice. As a result, the mouths of great lateral valleys 
such as Chamshing, Popache, and Thalambuti appear quite insignificant 
when seen from the main valley. 

Charasa is situated on one of the ice-wom rook islands 1 have just 
mentioned. It is the ancient capital of Nubra, and probably that 
“Mutadar” which Muhammad Haidar captured with some difficulty 
from Bur Eapa (? Bagra Mir-Francke) in 1632. Here we unsucoosKfully 
attempted to ford the Nubra river. Its very size might have led us 
to exi)eot that the Siachen glacier was much larger than is shown on 
the Survey map. For though the Nubra river has a course of ony 
45 miles, and receives no tributaries of any importance, the water was 
sweeping down with a very rapid current through numerous chann 
covering about a mile in width, and in some of these with a 
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depth of over 4 feet. It was the strength of the current that really 
stopped us. However, we managed to cross the river just below Eubet 
on July 26. Fortunately for us some fifty ponies and yaks belonging 
to the Nubra people were waiting to cross to Panamik, the highest 
village of any importance in the valley, where they would W hired 
out to the Yarkandi and Khotani merchants. We entered the river 
at noon, and the passage ot the different channels oocu])ied three hours. 
We reached the eastern bank just below the village of Panamik. and 
about 2 miles lower down than the spot where we first took to the 
water. One pony was swept away, but managed to make the western 
bank a mile or so lower down. We were most ably led by the Trampa 
of Eubet, and a most resolute lama, against whose spells the demons 
of the waters were powerless. Oliver had most kindly sent news from 
Loh that we were coming from the west, and had given orders that we 
were to receive all possible assistance. 

The upper Nubra valley was visited in 18J1 by Moororoft, that 
extraordinary man whose end is still shrouded in mystery; by Vigue 
about 1835 ; by Thomson, the first European to reach the Kara- 
koram pass, and by Henry Straohey, in 1848 ; and h«.ter by Drew, 
whose general description of the valley has never since been improved 
upon. I will, therefore, only refer to one excursion that we made from 
Panamik, This was to the glaciers under the great Nubra-Shyok peak 
25,170 of the Survey, the Changlung Gipfel of Hermann Schlagintweit. 
We left most of our baggage at Panamik. and on July 28 entered the 
J'okachu ravine, or Popaohe lungma as it is locally called. As usual, 
the comparatively broad open upper valley is reached through a deeply 
cut rocky gorge, through which the glacier torrent tumbles in a series 
of tumultuous cascades. This defile is quite impassable for baggage 
animals; indeed, it is only just practicable for laden coolies. Instead 
of a more or less even valley-slope from the water-parting to the Nubra 
river, we have a hanging valley with a step-like descent, each step 
representing, as I take it, different levels, and possibly different cycles 
of glaciation. The head of the valley is divided into two main 
branches, each holding a large glacier; these sweep round a salient 
spur, behind which, and at the foot of the culminating peak of the 
I'ange, their n4v48 are almost in contact, the result being a nunatak. 
Unfortunately, I selected the northerly of these two glens, and beside 
its glacier (16,600 feet) we camped on July 29. Continuing up the 
glacier next day, we camped on bare moraine at 18,200 feet. Here 
the weather stepped in, snow falling steadily for twenty-four hours, 
and we were finally compelled to beat a retreat to Panamik on 
August 1. The highest peaks, best approached from the south-west, 
presented some steep faces of exposed rock. This was very light in 
c*olour, and possibly composed of oaloite or marble. On the moraines 
of the southern glacier I collected specimens of white and green 
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marUe, veiy siinilAr to the spedimeDB obtained from, the upper Siaohen 
Teram ”) glacier. The vdlley Tinted by Nere, MillaiB, and l^edale- 
Biflooe in 1899, from the nnoharted glader at Ihe head of which they 
aaoended Panamik peak, 21,000 feet, lies between the Popaohe and 
Chamahing ravineB directly behind the Tillage of Panamik (Neve’s 
* Piotnreaqne Eaahmir,* p. 140). I haTe indicated this glacier on my map. 

The weather had been most diaappointing. Nnbra has often been 
indicated aa aanitaUe field for high mountaineering, owing to ita acanty 
rainfall. Thia may be xelatiTely true, bnt from Jnly 24 to September 1 2 
rain fell almoat eTery day at Panamik, and, ainoe fimh snow waa Tisible 
on the lower hilla almoat daily, the anowfell aboTe the line of permanent 
snow mnat haTe been oonaiderable. We were firat told that this was 
unprecedented, and then that it had ooourred only during the last 
fifteen yean. But the aame atoiy waa told to Moororoft in 1821. I 
feel certain that the weather between mid- Jnly and mid-September is 
juat aa bad aa.in the western Karakoram, and that June ia the most 
suitable month for high mountaineering. Mias Duncan notes that in 
1904 rain fell at Ehapalu throughout August. 

On Augpiat 4, Slingaby left me to rejoin hia regiment. My debts to 
him during our joint expedition are quite beyond acknowledgment. I 
parted with Gulab Ehan and Attar Ehan with Veelings of sincere 
regret. It must be the strong element of personal gOTemment which 
lies at the root of all military organization, which makes the Indian 
sepoy so Tery satisfactory to deal with. 

I had obtained leave to cross the Karakoram pass and aearch in the 
direction of Eufelang for the lower end of the ** Teram ” glacier. Ibit 
at Panamik I received letters both from Sir Francis Tounghusband and 
Colonel Burrard, each independently assuring mo that it must }ia\'6 
been some upper reach of the Siachen glacier which we had found on 
the further side of the Saltoro pass. Appreciating the weight of advico 
from such sources, advice for which I can never be sufficiently gratofni, 
I decided to attempt to prove or disprove the theory before starting on 
what might have been, and in the oiroumstanoes would have been, an 
expensive wild-goose chase. 

On August 12 I was joined by Captain D. G. Oliver, British Joint 
Commissioner for Ladak. In 1908, in company with Arthur Neve, be 
had attempted to reach the Siaohen glacier at the head of the Nubra 
valley. But they bad been defeated by the size of the river. He con- 
sidered that the water was too high for us at*the present time, and 
therefore spent a month with him in working out some problems con- 
nected with the trade-route to Tarkand, which was under his oontro . 
I hope to deal with his journey across the Eumdan glaciers to the source 
of the Shyok in a future number of our Journal. , 

On our return to Panamik in September, Oliver considered that ® 
Nubra river bad fellen sufficiently to enable us to reach the ^ 
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glaoier. Owing to the steep cliffs of granite thal hem it in on either 
and against the foot of which it sweeps at several points^ the 
Nnbra river has to be forded several times. We left on September 13 
with a small pony-caravan. Tsering Bpalznng, the headman of Pans- 
mlkj and the most water-wise man in the valley, was our loader ; batan 
was the name of his most able assistant. At every doubtful point, and 
espeoially where qniolreands were feared, wo all awaited their verdict 
before trying a ford. We first crossed the river from Taksbay on the 
east to Ayi on the west bank. The mendongs by the roadside now 
consist largely of waterwom slabs of white marble. A few miles above 
Arann, marking a just perceptible stop in the old valley floor, we 
passed over the remnants of a recent moraine. It was foimed arounfl 
and beside the snout of the Siachen glaoier during a temporary cessation 
of retreat opposite the Thidam-buti spur. We reached Gonpo (gom-pa— 
a monastery— 10,900 feet) on September 14. Here there is a red-cap 
monastery belonging to Himis. High above the monastery to the 
south-west, suspended above magnificent cliffs of granite, towers a spite 
of perfect snow— Shelma, “ The Crystal One*’ (Pranoke)-an object of 
veneration to these humble folk. The monks turned out to receive 
Oliver, and we entered camp to the impressive deep rolling boom of their 
drum 1, the long rending blare of six-foot trumpets, and the clashing of 
oy mbids, a music perfectly harmonizing with the wild setting of the scene. 

Beyond Gonpo the valley is uninhabited, though a plot of ground at 
Warshi is cultivated by the lamas every three years. A 
monastery the riTer sweeps into the base of the cliffs on the 
and it is necessary to ford across to the left It wm here 

Oliver and Neve were stopped in 1908, hut we found it only up to our 

girthsonthemomingofSeptemherlS. 

down a narrow, wedge-shaped ravine to ^ MWdnrine 

river, and we were told by the lamas that it had advanced rapidly during 

to «» •'^r r 

totoltod tte loot th. Stooho.gW«. oompi..* ^ Cltl 

glaoier, so for as I .Lg ^ ascended the glaoier for two 

Hmiry Straohey. In Oo^n ^ ^ . 

miles ; he was unable to see me remarks upon the 

*Wohitaitoao..l»»t5mllo.fro«ih.i.o.t Bo »«««. P 
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even level maintained by the glaoier^ the abrnpt oontaot of the, i^e with 
its confining walls of granite, the unusually large amount of bare ice 
exposed by the moraines, and the exeessive crevassation of the glacier, 
rendering its passage very difficult and toilsome. He concludes a descrip- 
tion, upon which I cannot improve, with the characteristically modest 
remark that the understanding of glacial phenomena requires much* 
time, study, and experience (op. dt.).* The survey name, Saiohar, is more 
properly written Sia-ohen (rose-place). It is said to be derived from tho 
clumps of rose-bushes below a patch of grazing-ground on the right bank 
of the glacier, which have now been destroyed by advance of the ice. 

We started up the glacier on September 17, taking thirteen coolies 
with us. We kept to the left side of the glacier, making very slow 
progress, as we were unable to leave the ice, and had often to out Bte])H 
up and down awkward seracs between the numerous crevasses. The 
first feeder on the western side might easily be passed unnoticed, for it 
is so smooth and is covered with such finely divided moraine stuff, thal 
only strong glasses revealed the ice l^eneath. In the centre of the main 
glacier are numerous ice-cones, brilliantly white, and of such size ami 
symmetry as I have only seen on the Kumdan glaciers of the uppei 
Shyok. After about five hours we came to a deep steep-sided level- 
floored nala entering from the north-west. I estimated that its bed 
was about 400 feet below the level of the ice on which we stood. 

There was a small milky stream winding*along its sandy bed ; it was 
a typical .** glacial trench,” but no glacier was visible in the 4 or 
miles we could see of it. The Siachen glacier had literally overflowed 
or bulged into its mouth, presenting a most unusual aj)|)earanoe, for tho 
floor of the glen is so level, that when facing up it we could easily 
imagine that we were standing on tho snout of a glacier whidi 
terminated here in the usual manner. 1 imagine that a small catchment 
area, combined with the south-west aspect of its enormous granite walls, 
render the maintenance of a glacier impossible in this glen under 
present conditions, but tho absence of d/^bris fans showed that it had 
only recently been evacuated. The fact that its floor was on a lc‘V(*l 
with that of the main valley shows that the huge trunk-stream of tlio 
great Siachen glacier hod effected no “ over-deepening ” of its own bed. 
Owing to the chaotic jumble of seracs at this jioint, it was impossible to 
reach the valley floor for closer examination, and indeed it was sonu 
time before we found a route by which we could continue our way up 
the main Siachen glacier. 

We eventually camped on a small grassy slope on the left bank of 
the glacier (13,000 feet), having come about 6 miles up the glacier lu 

• I have since had tho privilege of disouBBing thiB expedition with Colonel Ihiny 

Straohoy, whoae memory, at ninety-flve years of ago, la happily atill quite rlear, nii< 
whoBe interest in exploration is ntill as keen as when ho solved the problem of M»u' 
sarowar in 1840 . 
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seven hours' actual walking. This is the best place for a first camp for 
any one proceeding up the glacier. Water is hard to get, but there is 
plenty of dead juniper for fuel. Unfortunately, Oliver had reoeived an 
official message which compelled him to turn back at once, and he left 
early the following morning. It was very hard lines, as ho had made 
the whole of the arrangements for* thih trip, and indeed, without his 
assistance, it is improbaJjle that 1 should have been able to get any 
transport to follow me beyond Oonjio. 

On September 18 I started on alone with Ahmadu, prepared to sleep 
out if necessary. The right moraines were pale grey, obviously of 
granite, while the left moraines consisted of black schists with slate, 
limestones, and various marbles. I now felt practically certain that it 
was the upper portion of this, the Siachen glacier, which we had 
reached after crossing the Saltoro pass in June. After two hours' hard 
walking I reached the point where the glacier makes its second great 
bend, sweeping down from the north-east through a steep-sided gorge 
about a mile in breadth, distinctly narrower than at any other part of 
its length. This gorge is quite invisible from below, and the idea that 
the Siachen glacier was bounded by a great mountain wsll at this point, 
as shown on the Survey, on Thomson’s, and on Strachey’s maps, was 
quite a aatural supposition under the oiroumstances. 

With some difficulty I got off the glacier on to solid ground on its 
left bank. The ice rose 200 to 300 feet above me as I stood in the 
trough at its side. A steep climb of 1000 feet landed me at 12.15 
on a narrow ridge (14,300 feet), from whonoe I had a magnificent view 
U]) the glacier. This point is about 10 miles from the snout of the 
Siachen glacier, and on it we erected a cairn which is visible from 
the glacier below. Directly on the further side of the ridge was the 
peculiar empty glen I have already described. Up to this i)oint the 
cliffs of the left bank appeared to consist exclusively of granite ; further 
up the glaoier, but only on the left bank, I oould see what I took for 
beds of black schist. Though I could not, of course, boo the broad 
upper reach of the glacier on which I had oamped with Neve and 
Slingsby three months previously, I think I oan safely say that their 
continuity is established. It will be seen that the identical peaks 
on the true right bank of the glaoier occur in both the last photograph 
taken looking down the “Teram” glacier, and in that taken from 
uiy last point of observation looking up the lower Siachen glacier. 

This glacier appears to be not less than 46 miles in length, and 
according to Burrard and Hayden (op, cit.^ p. 194), is the largest in 
the Himalaya or Karakoram systems, if not in the world, the j)olar 
and sub-polar regions excepted. Just as the Biafo glacier may he 
regarded as the complement of the Hispar, so may the Siachen be repre- 
sented as the oomplement of tho Baltoro. That it has escaped detection 
for so long is due to the difficulties of access, difficulties which must be my 
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ezoiiae for the nnmezonB imperfeotionB of the pieliminftiy survey -whioli 
I have presented to yon. Whateyer the real height of Teram Kangri 
may be^ my observatioiiB fulfil Bnrrard’s remarkable prophecy, ishile 
YounghuBband*8 views as to the northward extension of the Indo- 
Turkestan water-parting have been definitely established. the 

Duke of the Abmszi has made the startling discovery that Oonway’s 
Broad peak attams an altitude of 27,132 feet. Also that both this peak 
and the four Gusherbmms are composed of marbles and conglomerates. 
The massif of Teram Kangri is a oontinuation of this range ; its base 
appears to oonsist of schists and slates, and its peaks of marbles and 
ctfoiteB. There are indications that the same formation occurs in the 
Nubra-Shyok peaks; certainly the high peaks in the range south of 
the Depsang plains, which continues south-eastwards for an unknown 
distance some few miles back from the left bank of the Shyok river, 
consist ohiefly of caloite. It would, therefore, appear that at least half 
of the main line of elevation of the Karakoram, the second highest 
range in the world, must be coincident with an axis of limestone. 

NOTE. 

The words right*’ and ’’left” are always used in their strict orographical 
sense in this paper. % 

The map is based on the fixed points of the Survey of India. Much of the 
southern and eastern portions of it must be regi^ed merely as a route-sketch based 
directly upon the G.T.S. atlas sheets. The Bilafond-Ohumik and Bgyari basins 
are from a jdane-table sketch, on the scale of 2 miles to 1 inch. The depth and 
narrowness of the glacier valleys rendered the identification of the trigonometrical 
points a matter of great difficulty. When possible, 1 oriented my table by cutting 
in from three such points, but had frequently to fall back on secondary points or 
stations which 1 had fixed myself, and was sometimes compelled to rely on the box 
compass. Occasionally 1 made use of a prismatic compass. The sketch of the 
upper Siachen basin, and the position of the peaks around it depend on a base of 
1000 yards measured on the level glacier. This was effected by means of carefully 
measured lengths of alpine rope, checked occasionally by a SO-fest steel tai^e. An 
aUowance of 2 per cent, was made for sagging. The measurement is, of course, a 
rough one, but was made as carefully as possible under tbe oircumstances. From 
the two ends of this base the peaks given in the opposite table were fixed. 

A fairly good junction of tbe different sheets was effected at the Saltoro pass (N* 
36” 28' 30”; B. 76” 66' 30”) and on the lower Siachen glacier. On the north-west 
my work, so &r as it goes, is in fnll accord with Toungbusband’s. Colonel Burrar 
very kindly had an outline map on the scale of 4 miles to 1 inch made from my 
materisL I have worked this up with the help of photographs, and it f^^^ 
the basis of the map accompanying this paper. Sir Frands TounghiMband’s rou 
on the Oprang gladers has been re-plotted from his fidd-books. His 
Raskam by the Aghil pass is from published maps, Hayward’s route is ^ 
firom his map in voL 40. The area thus enclosed has never 

Burveyed, and its delineation is therefore hypothetical. The line of paks on 
water-parting at the head cf the Baltoro glader is feken by permission from 
new map by H.B.H. the Duke of the Abrussi. . j 

The heif^te of passes and camps placed in brackets in the text 

fimn Watkin eoerekl aid hypeonwter obBervstk>ne calculated from Leh Observii 
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by the Indian Meteoiologiod Deiui.tment by the kindne. 
^ Welker, f.b. 8. They ate unusually oonsistent, but I found that the 
•nerold ^Te le^te from 860 feet to 720 feet (sTerage, 530 fceO.beloTthcS 
obt^ie^ tlw hypeometer. This difference I hare halved, and the responeibility 
for the eotnel -iven is mine. ITie heights of the passes, deduced onlr from 

aneroid obBerrationBp are probably too low. 
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The rock Bpecimena are in the museum of the Geological Survey at Calcutta, 
and bave been very kindly identified for me by the Curator, as 1 have no know- 
ledge of petrology. 


APPENDIX. 

Notes on the Glaoiebs of the XJpfeb Shtok Valley. 

Cabavans travelling from Leh to the Karakoram pass liave a choice of two possible 
routes. They may cross the Khardong pass directly behind Leh, and travelling up 
the valley of Upper Nubra, cross the Sasir pass into the highest reach of the Shyok 
valley ; this is the present summer route, and along it, at great labour and expense, 
a pony track has been constrncted by the Government of India. Or they may 
cross the Digar pass east of Leb, and march direct up the whole of the Upper Shyok 
valley; although no road has been constructed along this route, it is still used 
during the winter months, when the water of the Shyok river is sufficiently low to 
permit of its being forded without danger. 

Both routes will approximately meet below the eastern foot of the Sasir pass. 
Here, again, there may be a choice of routes. The present road leads eastward 
to Murgo, and then northward by the difficult gorges of the Kizil Su to the Dopsang 
plains and so to the Karakoram pass. But the natural route continues straight on 
beside the Shyok river to the small plain of Yapeban below the great Remo glaciers, 
where the Shyok river is left for the Chipohak or Tsaka (** salty ”)Chn which leads 
eastward over easy ground to the Karakoram pass. This last section of the Shyok 
valley, which would otherwise be the natural route, is now closed by the advance 
of the Eumdan glaciers, which, rising in the neighbourhood of peak K,, of the 
G.T.B. sheet 44 a South-East, flow into the main valley at right angles to its course. 

These gkders have been named from Turk! sources by Captain D. G. Oliver, 
the present Britiifli Joint Commissioner for Ladak, whose nomenclature is followed 
in these notes. The first is the Kiohik (little) Aktash; the second is the Aktasb 

* Third rays from Saltoro pass ; good for L, and L, ; no additional value for L, 

or L,, t Additional ray from Saltoro pass. 
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(white rook)^ ao named from an outorop of marble near its anout ; the third la the 
Kichik Eumdan ; and the fourth the Chong (great) Eumdan. 

During their minor cycles of advance, one or more of theae glaciera have on 
different occaaiona thrust their snouts right across the course of the.Shyok river, 
only to be stopped by the great cliffs on its left bank. By the making and breaking 
of these dams of living ice, the Shyok yalley has been the scene of many dIsastrouR 
inundations, the suddenness of such cataclysms entailing much loss of life in the 
riyerine villages of Lower Nubra and Ohorbat. 

The great Indus floods of 1841, 1856, and 1865 have been frequently attributed 
to this cause; but it is now well known that the first was caused by a landslip at 
Got, below Bunji, that the second originated near Hunza, and the third near Qilgit. 

I believe there is no other minor problem connected with the ranges of High 
Asia conceming which a greater confusion of ideas has prevailed in the past, and 
even, I dare say, at the present time. The fact that early writers of the time of 
Moorcroft and Vigne invariably write of the Shyok river as rising in a lake which 
they name the Nubra Tso, but which they correctly place on their maps in the 
neighbourhood of Yapehan, has, I believe, been a stumbliDg-block to later writers. 
Again, the closing of the first or lower portion of the Shyok valley route by the 
normal summer fiood has been confounded with the blocking of the second or 
Kumdan section of that route by glacier advance. This advance again, instead 
of being attributed to normal periodic variations, has been accounted for by the 
wildest theories. The glaciers have been said to have broken their backR and 
suddenly slid down their respective valleys into the river, no particular cause 
being asrigned for such extraordinary behaviour. Even the Vapid advance of the 
Upper Aktash glacier during the winter of 1902-3 is paralleled, if not exceeded, 
by the advance of such glaciers as the Yengntsa and Hassanabad glaciers of Hmiza 
(* Records Geological Survey of India,* vol. 86, p. 134). 

I have endeavoured to sift the historical evidence supplied by writers of last 
century. The chief authorities are : Elphinstone’s * Kingdom of Oabul ’ (see under 
Mir Izzet Ullah) ; Yigne’s ‘ Travels in Kashmir * (vol. 8, p. 362) ; Cunningharn’R 
‘ Ladak * (p. 154) : Thomson’s * Travels in Tibet ’ (pp. 200, 438) ; Henry Strachoy’s 
* Physical Geography of Western Tibet’ (p. 55) ; Shaw’s 'High Tartary* (p. 432) ; 
Drew’s * Jummoo and Kashmir’ (p, 414); Gordon’s 'Roof of the World ’ (cliap. ii. 
and five illustrations); Bellew’s 'Kashmir and Kashgar’ (p. 161). Stracbey 
obtained evidence of a big flood about 1780. In 1812, and probably earlier, the 
Kumdan route was open and remained so till about 1824, some time after which 
date it was closed by glacier advance. In 1835 a most disastrous flood occurroil, 
followed by smaller ones in 1839 and 1842. In August, 1848, Thomson found the 
snouts of the Aktash and Kichik Kumdan extending into, and even partly across, 
the river, his onward path being thereby completely barred. Ho crossed the 
Aktash glacier a long way above its snout on this occasion. He either did not see 
or more probably did not recognize, the Chong Kumdan glacier. It is 
covered by moraine than any of the others. This region appears to have been 
surveyed by E. G. Ryall in 1862 ; the Aktash glacier is marked one milei and the 
Kichik Kumdan half a mile, back from the river. The Chong Kumdan is shown, 
and labelled as closing the road ; but this is probably a later addition to the mapf 
for W. H. Johnson returned from Ilohi by this route in 1865, and in July, ’ 
on his return from Kashgaria, Shaw also followed it. The projecting snout o 
the Ghong Kumdan glacier compelled the latter traveller to ford the Shyok, am s 
this point he nearly lost two of his horses in a quiohaand. Lower down he 
that the Kichik Kumdan had completely blocked the rood, though one of 
had passed that way only three months before. The ghroier had advanced ng 
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up to the cliffs, the river forcing its way through a tunnel in the ice. He had to 
abandon his baggage, and, sending his horses back to make the round by the 
Depsang plains and Margo, he crossed the glacier on foot >\ith two men. On the 
further side he had a narrow escape from drowning at another ford. On the third 
day he forced his way over the Sasir pass, reaching Upper Nubra in an exhr>'isted 
condition. In October, 1878, Gordon and other members of the Kashgar Mission 
easily made their way round the snouts of the Eichik and Ohong Kumdan glaciers. 
He gives pictures of both. He does not mention the Aktash glaciers, which pre- 
sumably had not approached the river-bed. A short time afterwards W. U. 
Johnson, then Governor of Ladak, returned down this route to see if a road could 
be constructed along it. It was considered too expensive, but it appears that the 
ice was not too far advanced to render such a project by any moans impossible. 

Captain Oliver has supplied me with the following more rocont information. 
Probably the last European caravan to traverse this route was that of Messrs. 
Church and Phelps, about 1894. About 1899 the then Joint Gommissiouur com- 
menced building a road along this route ; it was carried beyond the present site of 
the Aktash glacier, but progress was subsequently arrested by the advance of the 
Eichik Kumdan. Until the winter of 1902-8 traders continued to xmike use of the 


Kumdan route during the cold weather, passing round the snouts of the tw(> 
Kumdan glaciers by wading or fording when necessary. In the winter of 1 1)02-8 
the' Kichik Kumdan advanced rapidly, and completely blocked the route. How 
rapid this advance was we do not know. Oliver was told that the glacier advanced 
several miles during that winter. Native testimony cannot be absolutely trusted 
on such a subject, but it should be remembered that a similar transverse glacier 
in Hunaa, the Hassanabad, appears to have recently advanced 6 miles in two and a 
half months. In 1903 a bad flood occurred, which Oliver attributes to the bursting 
of the Kichik Kumdan dam. There are still traces of the former existence of 


a lake or lakes in the broad flood-plain between the Kichik and Chong Kumdan 
glaciers. In 1906 the Aktash glacier advanced across the river-bed, but the river 
forced a passage under the ice, and no lake formed behind the dam. At the 
present time the route is blocked by all three glaciers. 

It is probable that the explanation of such periodic glacier variations as I have 
described must be sought in the periodic variations of rainfall. But in attempting 
to correlate such variations we are met at the outset by the difficulty that hardty 
any two glaciers have equal feeding-grounds, aspects, lengths, or slopes of be . 
Hence, by the time the effect of such a general cause reaches the snouts of different 
glaciers we must not expect any universal coincidence of date. In the 
instance none of the glaciers under discussion have been surveyed in detail. So 
far as it goes, the evidence points to advance of the two larger Kumdan glaciers 
being by no means synchronous with that of the two smaller Aktash glaciers, and 
hence we can form but a rough idea of their periodicity of advance and retreat. 
Flood-periods occurred in 1780, 1833-1842, and 1903 ^at is, a ^ ® 

between fifty and sixty years. The Kumdan route was probably o^n 
It was closed from about 1826 until about 1860. 
between 1866 and 1902. The “ open" periods to last for about 
years, and the only complete “closed” period that wo know of also I"*®*! 
thirt^-five yis. I have already indicated that this curious •ff-*®*** ^ 
Bruckner cycles must be regarded as largely a of 

the recent advance of the Saltoro glaciers, and o gre 


»d a, ikiih gtato. 
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want ai proper aj^lianoea. When, in the following year, he met me at Panamik 
in Upper Nubi% he decided to repeat the attempt We therefoce oroeied the 
Saeir peas (17»600 feet)^ perhaps the strangest pass in constant use. The summit 
glacier, some 8 miles in length, is saddle-shaped. The pommel. points north; 
the cantle is represented by ioe-fields flowing down to the pass fkom the south ; 
one saddle-flap leads up to the pass from the west or Nubra side; the right saddle- 
flap slopes down into the Shjok Talley towards the east. We camped on 
August 17 at the halting-plaoe known as Sasir, on the right bank of the Bhyok. 
Looking up the Talley, we saw the riTer flowing in a narrow flood-plain. Con- 
tinuous steep diffs shot straight up from its left bank, but the right side of the 
valley was of a much gentler slope. Snow-capped spurs swept down in great 
curves to a broad sloping valley-shelf, down which streamed several glaciers. 
Thdr surface was moulded into the most fantastic cones and q>ire8, and very little 
moraine stuff was vhflble. 

We started up the Valley on August 18, following the eld bridle path. The 
first glacier, a small nameless on^ is soon passed. It descends to within a few 
hundred yards of the track, which here lies about half a mile back from the river. 
•It lies on the top of beds <k gravel and scree which cover the slopiDg vaUey-shelf, 
without having out out a bed for itseir or ploughed up the ground in front of it, 
although it is actively advancing. A glacier is not a steam-plough : it does not 
slide downwards as a whole ; its different layers, so obvious as ** bands,” glide 
smoothly one over another. Hence in spite ci more rapid rndting of the upper 
layers, an actively advancing glacier usually presents a vertical terminal face as 
opposed to the receding forehead prevalent during the stationary or decadent phases. 

The Kiehik Aktash ends in a cliff of ice about 30 feet high just above the brink 
of the river-bed, so that we had to descend into the flood-plain, on to the edge of 
which blocks of ice are occasionally discharged. Oliver decided, from the evidence 
of his own photographs, that the glacier had advanced a few yards since his 
previous visit. 

Along the edge of the river and over the dry flood-plain masses of white glacier 
ice had been stranded. We scrambled over outcrops of black slate towards the 
** White Rock,** a bed of white marble which gives its name to the Aktash glacier. 
Just before tide glacier is reached, an island of rock divides the Sbyok river into 
two branches. The current was rapid, and the water full of blocks of ice. These 
greatly increase the danger of the ford between Sasir and Murgo. We found the 
snout of the Aktash glacier projecting into deep water ; it terminated in a sheer 
wall of ice, round which we were quite unable to pass, and from which great blocks 
of ice fell into the river as we watched. Oliver said that the ice had not retreated 
since his previous visit. Therefore at this point the glacier is actively advancing, 
but the river at present is able to keep its channel dear by undercutting the ice. 

The lower part of this glacier lies upon the valley shelf without cutting out 
a bed for itself to any appreciable extent. The ice has crossed the pony-track 
commenced about ten years ago. The path, showing hardly a sign of dislocation, 
is abruptly terminated by the steep face of ioe preeented by the edge of the glacier. 
We had no time, snbsequently, to search for its point of emergsnoe on the other 
side. We ascended the valley-shelf for about 2 miles. A gradually developing 
lateral moraine is piled beside the glacier, and soon oonosals from view the rows 
of ice-cones which form such a feature from more distant view points. Thus ^ 
from the moraine, the glader appears to be embedded in a trough; but at a litte 
distanoe the appeaimnoe is quite reverted, the rnffraynci naembling high oanti 
banks nised weU above the levd of the valley-shelf. 

We camped about 1000 feet above the river, and at once proceeded to look for * 
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praolawUe route aarow the {^eoier. The lateral moraine here pieeente a ataep Iboe 
of hard riliobraa mondne-atuff towards the glacier, so that it is necessary to climb 
down into a deep trendi, and dimb up on to the glamer through steep seracs. 
Both operations were dif^alt at the time of our visit, and some of the crevasses 
delayed us oonsideiaUy. Eventually a way was found through a great vs' V 
of ioe, probably r ep r o s o ntlng a dosed crevasse, and in hour wo reached the 
farther bank. We had caimed our route, and the return occupied only an hour, 
the di fft*""* ezoeeding half s yiile. Our camp had been pitched beside the glacier. 


and we reached it at 8 pan. 

On August 19 Oliver despatched Basul Qalwon sdth the caravan bock to 
Sasir camp, with orders to proceed vid Margo and across the Depsang pldiu to 
meet us stt the old oampdng-ground of Tapehan, near the source of the Shyok river. 
Oliver took only twelve coolies e«id his Ladaki shikari, with my man Ahmedu, 
now a fairly enpert ioe-nsan, as cook. We did not leave camp toil 1.45 p.m. In 
haE an hour wo reached the glacier. The whole party was supplied with crampons, 
and roped together until the difficulties were passed. We crossed in 1^ hour- 
good time under the oircomstanoes. We saw that the Aktash glacier expanded 
somewhat at its snout, some huge masses of ioe resting on the farther beak at the 
foot of high limestone oUfis, which weather to a warm red cokur. On September 8 
Oliver » gtin crossed this glacier, and found that all our cairns had been destroyed 
by the normal aotimty of the onward flow of the iw. The Aktash glacier flows 
down through a flne steep-aided glen from the ffirection of Km- but, owing to bad 
weather, .we could not see its upper reaches. We camped at 6.15 near a small 
t-rn bee’de the Kicluk Kumdan glacier, and about U . 

From our camp we could see the snout of the Kichik Kumdan glacier. It 
appeared to be quite impassable from the river-bed. On August 20 we «ro8S^ the 
in one and a half hour. It was less difficult than the Aktash, but without 
crampons our coolies oould hardly have crossed in safety. We saw ttot the snout 
exps]^ into a sort of ice-foot, this form, no doubt, being due to the force of its 
impact against the olifb of the left bank. Oreat massM of d^ gl^-ioe were 
lying at the foot of the cliffs across the river. Between these and the livmg 8^" 
the river had out a channel. Probably this channel is not a ^touous o^ The 
middle section of the snout appeared to bridge the nver, Jj" “ “ 

ice-tunnel beneath it. Where we crossed the ice, * “2® 

broad. I estimated the greatest breadth of ito expanded snout at about 2 miles. 

This is the identical condition described by GordOT in 1878. ,juv.shelf 

After quitting the glaoier we continued a short way along the 
and then desc^ed steep slopes of scree to o^^ 

bed here resembled a lacustrine plain. Straight e though 

great Kumdan glacier was visible, its last m^k 

a few huge white ice-cones are thrust up through it. . XST The 

2.30, at a point about 5 miles above the snout of ^ 

walking was tiring, but much easier \ w way up the valley 

nearly 2 ntiles broad where we ^ itedf.^ We^had^grmt difficulty 

we saw a high snow-peak, which I believo was m nesotiated and this 

in getting off the glaoier. A very steep dope of ice ^ ^ 

ie constantly raked by stones ftlUng Oliver wtited above 

were out down this slope, and the wliM ^ descending 

with a rope until the last man 1^ got ““y hto oThis feet^ 

the ice-steps an avalanche of ^ h* escaped with 

hurling him down the slope. ^**^'*®^ , and the lateral gM*"*®"”* 

some bad eats and bruises. It was now 6 p.m., and the lateral g»» 



* iiiMHil irtiiifiiitfittiir nr stt ^m^*****^ iktAan^u 

wiaA^MMMiBV^ Ul^uppreHonted 

«M|il M n MllMI tM Ahigb beilAi «ht laiin Hm* Tli« snout oi the 
(Moiit MMim p^iMd hr teto te 

IPS MPs mMAIs ti» «ep wlMtiMr my pin of tt molMd the frrther hank, if auy 
tmA b tiiide U nmet Idloer the kA bank of the iiiw« and at this oerner must 
be Uaeted oat of the solid rock. 

On August 21 we had a very tiring maroh np the 8hyok* Between 8..t0 a.m 
and 4 p.ni. we covered only about 4 miles, having constantly to climb up and dowu 
the ollffs of the right bank, in one place mounting more than 1000 feet, only to k 
/oroed back to the river-bed a short way further on. The rocks were of limestone 
and grey calcite, weathering to a beautiful red, which was very remarkable on the 
iujgh peidm to the east across the river. The main valley now widens out wry 
markedly and the river flows in several channels over a wide flood-plain. If thi 
river were blocked this flood-plain alone would form a lake from half to a mile 
broad, and extending to the foot of the Bemo glacier. Next day we moved our 
camp up to the old stage (15,700 feet), known as Yapehan ( ss a woody plant) 
Fire-blackened stones and horses' skeletons indicated considerable previous 
occupation. Just above Tapehan the Shyok makes a sharp turn ; flowing oast 
from the Bemo glacier it bends suddenly duo south. This angle is filled by \ 
rolling, somewhat waterlogged plain, much of which is covered by tufts of gi<iHs 
and small woody plants, providing both fodder and fuel. Large numbers of femak 
antelope (Fanihdlopa hodg8ont,\ attended by a few wolves, pick up a living on ihesi 
plains, and 1 shot a couple of the former for our coolies, ^o were now on rathci 
short commons. 

On the evening of August 22 Rasul Gulwan turned up with the caravan, 
havmg come round from Sasir in three days, a very remarkable performance. KaBul 
the Horse Thief belies his name. He has travelled with Littledaie, Barrett, 
Phelps, and Church, and has always been spoken of very highly by his employeib. 

On August 23 we noticed the first signs of winter, the pools beside the ISbyok 
being frozen at their edges. At 8.45 I rode off with Oliver to look at the Kemo 
glacier. The ground was full of the burrows of a large ochotona which was new to 
me. It was about the size of a small rabbit, and had a low whistling noti, much 
stronger than the “ whisper” of shtppi. The ordinary white-capped black redstait 
of Ladak {Chimarrhamis lewxMphala) is leplaced by another very similar bud, 
but with white patches on its wings (probably JRuticilla erythrogcuter). Most of 
the hollows are impassable bogs, due to infiltration from the glaciers to the west 
Many are encrusted with an efflorescence of saltpetre. We passed a kidney-shaped 
lake, about 300 yards long, lying in a rock basin, which was most obviously not due 
to glacial erosion. Beyond it, three hours from camp, we reached a irocky knoll oi 
limestone, and the glonous expanse of the Bemo glacier was before us, a bight 
which Shaw described as being in itself worth a journey from Europe to see. ^ 

1 have not been able to find any mention of the Remo glacier prior to Jobnsuu s 
survey season of 1864, nor can 1 find any definite statement in the G.T.S. BeiK)rtH 
as to who sketched its topography. The present condition of the Bemo glacier is now 
identical with that shown in Gordon’s picture of it taken in 1873 (op. P* 
Rasul Gulwan was of opimon that it had advanced somewhat during the ten 
which had elapsed since he had last seen it. But such advance must necesban yi 
owing to the great breadth of the ice-foot, be a very gradual affair. I ^ 

doubtful whether its delineation on the Survey ins|> (44 a south-east) can 
accepted as tiue of the date (about 1864) which it must represent. For il it w 
correct the Bemo glacier and the two laige glaoiers in the valleys to the nort a 



**'**^?^>^j *Mh kiw •dTaaotd 8 miles or more, end united to form e huae 
expended toa^pot lewd 2 milee aide et tliw ptAnt of junction ; ell this to 
the oourae of one decade at the outdde, and doting a period not signatieed by 
active advmoce of the Kumdan ibd Aktaah glackra. It appears certain that no 
one hae ever orceaed tiie Berne loe-foot. Has any one actually travelled up the 
northemmoat of the Bemo valleya which ia represented as originating juat west of 
the Eankomn paea, and running west and then eouth for 30 milcBp till it reaches 
the praarat aite of the Bemo ice-foot V If this valley exists as shown, there must be 
a very big l^e in it, for the Bemo dams it completely. But judging merely fr om 
what I saw lator, on my way to the Karakoram pass, I cannot help thinking that a 
mistake has been made, and that the source of the 8hyok is really the Bemo glacier, 
and not a small rivulet visible from near the foot of the Karakoram pass. I 
suspect that this westward flowing rivulet eventually drains towards Shahidula, 
and that the northerly Bemo glen is closed by a mountain wall about 15 miles 
from the snout of the glacier. 

This huge ice- foot presents a truly magnificent sight. Although four large 
glaciers unite to form it, only one medial moraine is visible, which is slightly 
expanded at the snout. The rest of the surface is split up into beautiiul cones 
and spires of ice, brlUiantly white, and all of an even height, so that, at a distance, 
the glacier resembles some great white lake whose storm-tossed waves have sud- 
denly been struck motionless. None of the snow-peaks vUibb up the dit1er*int 
valleya seemed to be of remarkable altitude, though, as our station was very little 
above the level of the glacier, this ia hardly surprising. But it is certain that such 
great ice-streams must derive their stores of ice from some very lofty group ; it 
does not seem possible that they can be directly derived from Tersm Kangri. 
These glaciers would undoubtedly afford a most interesting and profitable field for 
exploration, for their aggregate area must rival that of any of the four great 
primary glaciers of the Karakoram range. 

After visiting Dalglosh’s cairn just across the Karakoram pass, Oliver spent 
some time in trying to find a way from the Shyok valley, below Kataklik, over on 
to the Ohaogohenmo. It is a very wild region of snow-clad limestone hills and 
deep defiles. At our farthest point we came across the remaios of an old fireplace. 
Our Ladakis instantly referred this to Johnson, who is remembered by the natives 
as the moat resolute of all the explorers of this desolate region. 

1 have to thank General Sir T. £. Gordon for kindly looking over these notes, 
and for giving me the opportunity of examining the sketches of the Kumdan and 
Bemo glaciers which he made in 1873. 


The Pbebidekt (before the paper) : Dr. Longstaff is so well known to us all that 
I really think hardly anything need he said by me on this occasion. Me had already 
done excellent mountaineering work both in. the Alps, in the Caucasus, and in the 
Himalaya, when he made his first expedition to Asia, a political mission in Western 
Tibet. Perhaps the most noteworthy feat he had yet accomplished was the ascent of 
Mount Trisul, a mountain over 23,000 feet high, a he present expedition, which he 
going to describe to us to-night, deals with a little-known part of the Karaftoram 
range. Dr. Longstaff is one of those explorers who always takes great pains before 
iie visits a place to make himself thoroughly acquainted with all that other explorers 
liave done, and he never makes any claim whatever to have dune a thing until that 


claim can be absolutely established. . jt xv 

Lieut-Oolonel Godwim-Austbe : I must first congratulate Dr. Longstaff on the 
excellent piece of exploring work which he did last summer. He 
valuable addition to the topography of the HimalayaB, especially of that portion of 

No. VI.— June. 1910.] ^ ^ 
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Eashmir territory* A very large portion of the ana on the nortil of that part 
of the Eashiuir was neoesBarily done in a very euperdoial way. The trigonometrical 
stations wen very few ; the assistants in the survey wen expected to bring in very 
large areas of country mapped during the summer months, and it was impossible to 
sketch the mountains in anything like accurate detaU. In many instances all that 
could be done was to map in the end of the glaciers ; some of the larger ones we 
wen able to go up, but the area brought befon you to*night was some way to 
the east of when I was working myself in 1862. Mr. Byall did the portion 
that we have had shown on the screen, and 1 think that his work was really 
more difGicult than what I had to do. The upper 8hayok is a most wonderful 
mountain system ; it is unlike any other portion that 1 know of in the Himalayas, 
in the extnordinary structure and altitude of the peaks. I had, from near a peak 
called Shyok No. 2, which is 21,078 feet, upon the edge of the Changchenmo, a very 
magnificent view over all the Shyok mountains opposite, and It was one of the 
most wonderful scenes I think I have ever seen. My work then lay further to the 
east, BO' that I was never on the upper Shyok itself. The work that Dr. Longstaff 
has brought before us has cleared up the true position of that great glacier, the 
Saichar (Sia-cheu), which was first seen by Henry Stracbey, the first Englishman 
who went up into Lsdak and began a rough survey of the country. There are 
many points connected with the lecture this evening, but I think there was one 1 
will touch upon* It appears now, and from what we know of the Saltoro pass, that 
Vigoe made two attempts to cross it ; that was in 1835, when Ahmed Shah was 
the Baja of Skardo. At that time the Saltoro pass was ardently well known, ami 
looking at the map now, and what Dr. Longstaff has done, it appears to me that 
this pass was in all probability a way by which the people of Baltistan got into 
Yarkund. They are particularly good mountaineers, and in their own interests they 
do not mind these glaciers in the least, and from the Shyok valley, where theie 
are very populous villages, it strikes me it was one of the most feasible, probably b 
more feasible, route then than going by Skardo and the Braldo river, and across the 
Mustagh pass, the route at present used ; and looking at the map and the trend of the 
Saichar glacier, 1 think it is very probable that it was really at one time in constont 
use. There are mauy other points, of course, connected with the glaciers of this region. 
They are vast, and a great number of them have yet to be explored. I only hope that 
at some early date a really scientific expedition will go up into that part of the world 
to examine the glaciers and their action more thoroughly, like Forbra did the Merdc 
Glace. There is a very vast amount of work to be done in that direction. Some of 
the country to the north of the Remo glacier, which you saw shown on the screen, 
is very doubtful topography indeed. Dr. Longstaff in his paper refers to it> and 
has been unable to find out who did it. My opinion is that it was done by W. B* 
Johnson, who at the time he went to llchi travelled over the great extent of 
vening country very rapidly, and brought bock very rough plane-table sketches 
indeed of the country, which were partly utilized in compiling the final maps. 

Sir Francis YouNanusBAND ; It was a source of peetdiar interest to me 
my last summer in Kashmir two such ^fine. expeditions should have come into ® 
country to explore the northern frontier of Kashmir, io which I had myeelf 
years ago been exploring. The first of those expeditions was headed by u 
of the Abruzzi, and the second was one of which we have heard 
LoogstafTs. They were each of them good in its own particular way* and tyi)i 
the nationalities to which they belonged. The Duka of the Ahruzzi’s was 
ceutly orgaoiiedf it was soundly equipped, and it did its work thoroughly 
achieved, 1 think, its main objeoU Although the Duke did not actually 
aummit of ha, at any rate, attained a greater height than any other human 
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has yet reached. The second expedition was what we may call a rough-aod-feody 
pioneer expedition. Dr. Longstaff had with him Dr. Neve, a man thojroughiy weU 
known in Kashmir, and one of the most highly respected men in the country. Dr. 
Longstaff has one qualification to which the President has referred, that is of giring 
thorough credit to those who have gone before. That is a qualification which is not 
always met with, and it is most highly appreciated by us unfortunate men who have 
done our explorations early in life, and have to suffer all the rest of our lives from 
seeing later explorers criticizing what we ourselves have done under perhaps more 
trying drcumstanoes. Dr. LongstafiTs main object. I understand, was to discover 
this fabulous Saltoro pass, whose existence had been known for years, but whoso 
exact whereabouts no one had hitherto been able to ascertain. Neither Colonel 
Godwin Austen, who was exploring in those regions before either Dr. Longstaff or 
myself were born, nor his collaborators had been able to exactly fix the Saltoro pass. 
In 1889. when I was sent by the Government of India to explore that northern 
frontier, and to find any practical routes there might be across it. I was asked, on 
my way, if 1 could, to ascertain where this pass was, and to find out if it was at all 
ti practicable route. From the north side I did my best to find where this pass was, 
and ascended a saddle on the main watershed, but that did not prove to be the 
actual pass, although at the time I thought it might be. Dr. Longstaff has not only 
this summer found out the pass and crossed it, but has achieved three other results, 
of which he made very little himself, but which I think ought to be emphasized 
because they are of great importance. He has fixed the exact position at that 
particular part of what is really the greatest watershed in Asia — the watershed which 
divides the rivers flowing to Central Asia from those which flow down to India. 
Hitherto it has not been placed accurately on our maps, and it is to Dr. Longstaff's 
credit that be has now for the first time fixed its true position. That, I think, is 
one result of great geographical importance. Tlion, again, on the far side of the 
Saltoro pass, he found a glacier which ho at the time naturally thought must flow 
nord]. When crossing a pass like the Saltoro, which has hitherto been supposed to 
be on the main watershed, and you got on the other side you naturally suppose the 
glacier there will flow north into Central Asia, but he discovered that it trended 
south, and camo into the Nuhra valley, and was, in fact, nothing else but the 
Siachen glacier. That is a second result of great importance, because it proves that 
the glacier on the far side of the Saltoro pass and the Siachen glacier are one and the 
same, and therefore the greatest glacier in Asia. But besides that, on the far 
side of the glacier, ho stfw this wonderful mountain of which he modestly puts tho 
height at 27,000 feet. That may prove to be another discovery of tho very highest 
geographical interest, because it is possible that he is erring on tho low side; we 
cannot say for certain that it is merely 27,000 feet, it is quite possible it is 28,000 or 
29,000. It had always been expected, as Colonel Burrard said, that there must be a 
largo peak on the far side, and there is no reason why this peak should be not 
27,000 feet, but possibly something greater. On all this, we must take into con- 
sideration Dr. LongstafiTs well-known modesty, and be sure in these matters he has 
erred on the low side. 

There is one final remark I should like to make, and that is regarding a casual 
observation that he made, that this peak was composed of limestone. We must 
think to ourselves what that really means. Limestone is a rock which must at one 
time have been formed beneath the surfiice of the ocean. You saw that enormous 
new mountain ; you saw those other mountains of scarcely less magoitade, you must 
recollect that all of them are more than 1000 miles from the sea, and reflect on this, 
that those great mountains at that immense distance from the sea at one time 
have lain at the bottom of the ocean. Finally, I should like to congratulate Dr. 

2 T 2 
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LoDgBtaff moit eiootraly on his magiiiioent aohieYeiimii, and to thank him for 
having cauiad U8 in Kashmir so varj little troahle and given ns such a large amount 
of pleasure. 

Mr. DoueLas Febbiivuld : I have no aoquaintanoe with the leghm that U the 
lubjeot of Dr. Longstaff’s paper, but as an Himalayan traveller and an old climber 
I may perhaps venture to comment on some of the points raised by it. In the 
first pla^ I would congratulate Dr. Longstaff on his discovery of new peaks of over 
27,600 IM, and possibly much more. If the botanist glories in a new lichen, and 
the entomologist in a new beetle, bow much more glorious is it to add to the 
number of the noblest objects in creation I 

. No one, I think, who, like myself, has watched and shared in the progress of 
mountaineering for the last half-century can fail to appreciate the great advance 
that has been made in extending the limits attainable by human energy and 
endurance, and| consequently, in explorii^ the highest regions of the Earth’s surface. 
It is but a few years ago that many persons, otherwise quite rational, thought it 
ridiculous to pretend that human beings could sleep at 20,000 feet, or climb to 
24,000 feet. Now by the feats of Dr. Longstaff, the Duke of the Abrussi, and their 
predeoesBors, Sir M. Conway, the Workmans, the Anglo-Swiss party who camped 
for seven weeks under the young Norsemen who climbed Kabru, and others, the 
*‘manlevel*’ — ^if 1 may coin a phrase — ^has been definitely lifted to 26,000 feet. 
Mountain slokness has been found to be no insuperable obstacle. We know much 
more about it. It has been ascertained that it is most formidable as a cumulative 
diminishment of energy, physical and moral, consequent on prolonged stays at high 
levels, as in sporting limguage a variety of slackness.” Consequently, the foriorn 
hopes which will attack the loftiest summits of our globe should, as far as possible, 
rush their peaks. They should have pioneers to prepare their way to their highef^t 
bivouacs. This may seem a contradiction to some of your preconceived ideas ; 
but you will find it prove true— 1 speak with high medical authority behind me. 
There is not, in my mind, the smaliest doubt that when a reasonably accessible 
mountain of 28,000 cr 29,000 feet can be found in the British dominions, it will 
be cHmbed as soon as any one is ready to spend for the purpose a quarter of the 
money that has been B])ent on many single expeditions to get near that floating 
noneutity the North Pole. 

Unfortunately, all the highest peaks hitherto discovered have been either 
excessively arduous, or are in territory barred to British explorers. Their would-be 
conqueror has either to evade avalanches or to get round Lord Morley, and 1 know 
not which is the more awkward obstacle. Till the Chinese Gbvemment, which, 
according to Dr. Stein’s account, is sympathetic to research, is ready to grant i)aB6- 
ports to Tibet we must abandon all hope of Mount Everest 

In physical science Dr. Longstaff has touched on more than one question of 
interest. His observations tend to support the theory of the ouoservative, or 
protective, action of ice, which 1 ventured to maintain many years ago, iu 
in our Journal. It is held to-day by several most eminent British and Swiss 
geologists. But it is also oontested by Germans, and following the German 
lead l^' Amaricans. For instance, 1 find in our Jbur^ Prof. Hobbs, of Michig^f 
asserting as axioms views which are, to say the leasti no mors than doubtfu 
bypolbeses— I refer to the supposed excavation of main vaUeys by an 

the prodttoidoD of cirques by snowy nSve§ working backwards, to my 
fimtaetk dootrioe* ,Bui ibis is not the place to argue m thsM matters. 1^" 
simply to warn unaoientifio readers of our JoumJf against being unduly bias 
by dogmatic and unqualified statements on moot points, ^ 

With rngerd to two other mattorsi the rate of advence of glacial snouts an 
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geovAl periodic oedllations of the glaciers. Dr. Longstaff has Home new fhois to bring 
toward which m particularly interesting to me as the English member of the 
Intematloiinl Somety for the Obserraiiod of aiacial Movements. He tells us of one 
glacier which did 6 miles in two months and a half, which, if I have not forgotten 
my arithmetio, means nearly 6 yards an hour! Mark Twain was, after all, i^ot so 
very unieaaonahle when he sat down in the middle of the Qomer glacier in the hope 
it would tidre him to Zermett in time for the table tVhlHe ! Again, Dr. Long- 
staff notes an apparent cormspondenoe in the period of the greatest oscillations 
of advance and retreat with that observed in Europe. In the Alps the maxima and 
minima of the i^ciers seem to be roughly 60 years apart. I saw the Bernese and 
Chamonix glaciers at their maximum in 1856, and in 1905 they were, as we all 
know, deplorably diminished. It might be interesting, did time allow, to compare in 
detail the physloal aspect— the scenery- *of the different parts of the Himalaya 
that have bem lately opened up by travellers, and, in particular, to compare the 
Karakoram and the mountains of Sikhim. Such a comparison is suggested by 
Signor Bella’s magnificent photographs, and by the fine views we have seen to-night. 
On the one hand, in the Karakoram, we have absolute solitudes, grim towers, and 
spires and obelisks of naked granite, leading in gigantic avenues 40 miles long to 
the hidden storebouses of the snow. The valleys are choked by the greatest glaciers 
outside the polar regions ; the ice is hidden under hideous piles and banks of fallen 
rubbish ; there are no trees, and few high pastures— only interminable desolation, 
the appalling sublimity of a region where man comes as an intruder into a dead, or 
unborn, world, where the only voioes are the groans and creaks of the crawling ice- 
streams, or the thunder of the avalanche. In Sikhim, on the other hand, the 
traveller finds himself in an earthly paradise. Deep-out valleys, whose sides are 
clothed in the luxuriance of snb-tropical ferns and foreats lead up to the broad 
pastures of the yak, above which elegant, or majestic, snow-peaks group themselves 
in ever-varying combinations, while over all towers the great white throne of 
Kangchenjunga, a vision not to be described except by a Shelley. The landscape 
combines the sublime and the romantic carried to their highest powers. It is as 
wonderful as a poet’s dream, or a child's first pantomime. 

I have tried to distinguish between these two regions because, though they are 
some 900 miles apart, the public does not always do so — ^nor, I regret to have to 
add, does our Press assist it in the endeavour. I saw, as 1 came up, at a railway 
bookstall, in the last number of an illustrated newspaper called the Sphere, the 
splendid— and to me familiar— plate here exhibited with the superscription in large 
letters, ‘‘The Virgin White Peak of the Himalaya: the Duke of the Abruzzi’s 
Record aimb.” Below were the words “ taken by Signor V. Sella of the Duke of 
the Abnizzi’s expedition.” It is true “ this view represents Jannu in the Nepal 
Himalaya” was added. But how many readers will understand that this picture 
has nothing to do with the Duke of the Abruzzi’s expedition; that it rej^nts 
a peak 900 miles from the scene of his exploits, as far as Biarritz is from yirana, 
and that it is an enlargement from a plate taken by S. Sella when with me 
in Sikhim ten years ago, and used as an illustration to my book ‘Bound Kang- 


chenjunga’? , i. j 

The PBasiDBOT: I am sure that every one here present feeU we have heard an 

account of an ezoellent Wt of exploratory work. It ia «c^t ftom erory 
of Tiew. It haa inoreaaed our knowledge of a very wild and 
which UtUo was known before: it baa, as Sir Pranoia 

solved n number of very important proUems; “"^ **** •"^' ^ * intoreatin* 
queatiemof gladation in a most interesting way. No doubt ^ 

Wt of news he baa given us is as to the poaaiMe extotonce of a mountain, Tetam 
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Kangri, previouBly unknown, which may make the prond poaitlon of Mount 
Eyeraat no bnger tanaUe. He has told ua in hia paper how he manipulated hia 
obaervationa In order to make that mountain appear lower than it would otherwise 
appear, a proceeding probably unique in mountaineering records. The result is, 
that Mount Everest still occupies her royal position, though her sovereignty must 
remain doubtful If I may say so, Dr. Longstaff has been very wise in the attitude 
he has adopted. If in the end his first calculatbns are proved to be accurate, and 
Teiam Kangri is, in fact, the highest mountain in the world, he will still have the 
satiBfhctlon of having hia name associated with its discovery. On the other hand, 
he will have nothing to retract if his more modest figures are substantiated ; whilst, 
in any case, this journey will always be remembered as a most admirable and 
conscientious bit of work. 

Dr. LoKGStAFF: All the gentlemen who have been so kind as to take part in 
the discussion have been so complimentary that there is hardly any point which 
calls for an answer. I should, however, like to protect myself from ^e incredulity 
of Mr. Freshfield concerning the glacier reported to have advanced at the alarming 
rate of several yards an hour. Following the example of Herodotus, I sheltered 
myself l^bind my authority. I referred, of course, to the Hassanabad glacier in 
Hunza, which 1 have never visited, and was quoting from the ' Records of the 
Geological Survey of India.’ 


THE Geographical factors that control the 

DEVELOPMENT OF AUSTRALIA.* 

By Prof. J. W. OBBaORY, F.B.S. 

I. The Main Factoes. 

In those remote times when the primieval forests that produced our 
coal were growing on the British area, a wide continent extended across 
two-thirds of the southern hemisphere. It included the highlands 
of Brazil on the west, the peninsula of India on the north, and probably 
most of Australia on the east. That vast continent, Gondwanaland, 
is now represented by some scattered remnants, most of which have 
been merged in continents of later growth; thus, its most western 
fragment is part of America ; India has become an Asiatic peninsula ; 
and Afrioa has grown northward and united with an area that is essen- 
tially European. Australia, however, although the Malay archipelago, 
like giant stepping-stones, links it to Southern Asia, has been left 
isolated in the far Southern seas. 

The first fundamental factor in the geography of Australia is then its 
isolfktion. It was the last of the inhabited oontineuts, as far as existing 
evifibnoe goes, to be re^hed by man, and the last to be discovered and 
colonized from Europe. It stands apart, almost as distant as any great 
land-area oan be, from the region that contains the ohief centres of 
modern progress. Nevertheless, in spite of its isolation 'and reoent 
ooonpation, Australia has already become the greateat White Man’s 


* Royal Geographical Society, February 7, 1910. Map, p. 744. 
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oonntiy in the southern hemisphere, and with the growing importance 
of the PaoifiOt its great political and etrategio value to the empire is 
being more widely recognized. 

The second fundamental geographical factor controlling Australian 
development is its unity of origin. Australia is all one continental 
fragment, and the compact shape and unique simplicity of structure 
due to this fact occasion the striking difference in physical and economic 
geography between Australia and the other continents. They all, 
excepting, of course, Antarctica, owe to their complex constitution, or, 
using a biological term, to their polygenetio origin, the existence of 
vast fertile internal plains, which are rendered easily accessible by 
long inland seas and great rivers. But though the seu, in later geolo- 
gical times, has twice penetrated far into Australia,* both these sub- 
mergences were partial and temporary. All parts of Australia have been 
connected by land since very early times f ; and largely owing to its long 
existence as an unbroken land mass, Australia has no large areas of 
rich agricultural land in the interior, and its farms and forests are 
confined to the outer zone of the continent. The last incursion of 
the sea into Australia was up the basin of the Murray, and it is on 
the plains that replaced that arm of the sea that agricultural ocoupathm 
has gone farthest inland ; but even there the wheatfields oi the Mallee 
and the Biverina are only 200 or 300 miles from the coast. 

The third great geographical factor in the development of Australia 
is the extreme contrast between the central and coastal districts. I'he 
most easily settled and most attractive districts are all on the margin 
of the continent. The interior is difficult of approach and forbidding 
in aspect, and offers to the average settler an arduous life and iin- 
luxurious home, though it has a fascination that is irresistible to those 
who know the spell of the free life on its open plains. 

Every continent necessarily shows some climatic contrast between 
its interior and its coastal margin, as in Europe between Central 
Russia and Ireland, or in Asia between Tibet and Calcutta. But the 
sharpness of the contrast is usually blurred by numerous exceptions, 
which, though they may prove the geographical rules, confuse their 
statement. In Australia the contrast stands out with almost the 
artificial clearness of a text-book diagram. 

The essential climatic conditions of a continent are five in number : — 

(1) A continent should be occupied in winter by an area cf high 
atmospheric pressure ; 

(2) The interior should show a marked difference in temperature 
between winter and summer, and 

* In CietaoeouB times, from the northern coast as far south as Lake Eyre ; and in 
later times, from the southern coast for some distance inland from the Great Bight and 
up the Mumy. 

t At least since the Ordovician. 
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(8) Also betwem day and night; 

(4) There dionld tend to be an inversion in weather changes be- 
tween the interior and the oceanic margin ; and 

(6) The rainfall, and consequently the luxuriance of the vegetation, 
dionld diminish steadily from the margin to the oentre. . . 

Anstralia satisfies these requirements more simply and coinpletely 
than any other continent, and each condition may.be illustrated as 
fifilows : — 

(1) The winter weather is controlled by the passage of high-pressure 
areas across the continent from west to east 

(2) The difference in variation of summer and winter temperature 
between the coast and the interior may be illustrated by the fact that 
the differences between the mean temperature of the hottest and coldest 
months of the year are only at Port Darwin, and at Brisbane, 
as examples of coastal stations, in contrast with 30° at Alice Springs, in 
Central Australia. 

(8) The daily range in temperature in the central districts some- 
times amounts to as much as 57° Fahr.* 

(4) The inversion of weather change between the coast and the 
interior is often almost as regular as the movement of a see-saw. 

(5) These four climatic factors exercise their greatest influence by 
oonirol of the rainfall, which steadily diminishes from the highlands 
near the coast to a scanty 5 inches in part of the central plains. 
The other continents, owing to their more complex constitution, 
have areas of very high rainfall, sometimes even their highest, in the 
interior. Thus the largest area in Africa, with a rainfall of over 60 
inches, includes the centre of the continent, and South America has a 
large area with a rainfall of over 80 inches in the upper basin of the 
Amazon. Bainfall records in Australia only go back some seventy years, 
but the average rainfall for a longer period is shown by the vegetation. 
The gum forests with their giant trees — ^the highest in the world, 
and especially valuable owing to the hardness and heaviness of their 
wood — are all confined to the coastal regions. Further inland, the 
forests are gradually replaced by scrub, and that in turn by turf- 
oovered plains. Still further from the coast the turf is reduced to 
tufts of dry grass, which become sparser, until the last vegetation 
oonsiats only of scattered desert plants and occasional stunted trees 
along the river courses. 

II. Ths Contrast between the Interior and the Marginal Zone. 

The contrast between the central plains and their mountain frame 
dominates all Australian geography, and explains why the economic 

* For example, D. Lindsay, Journal of the Elder Boienti6o E^loring Expedition, 
1891-2, 1893, p. 94. 
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derelopment of the continent must proceed on very diffezoEt lines fim, 

* those followed in Europe or America. In Europe, for example, all the 
chief caidtals are situated inland, whereas those of the six Australian 
states are all on or near the coast ; and the instinct that guided the early 
setders in their choice has been justified by subsequent development, 
for there is not yet in the whole continent a single inland city with 
over 60,000 inhabitantB. Bourke, on the Darling, was, according to 
a fond prediction, to be the Chicago of Australia ; but its population, 
according to the returns in 1906. was only 2600. and is said to be 
falling. 

The extreme devdopment of the central-marginal contrast in Aus- 
tralia is due to its compact shape and uniform structure. Australia is 
truly described as ** the island continent,*’ for, like typical islands, it 
is essentially one geographical unit; it is not, like the other conti- 
nents, a collection of diverse fragments that have grown together. 
Its continental size, however, robs it of many of the advantages of 
its insular nature. Several factors tend to give Australia more uniform 
and homogeneous conditions than those enjoyed by any other continent. 
Thus, its greatest length lies east and west, and its shorter diameter lies 
north and south, and it is swept by wind systems, which travel from 
west to east and move the air in great advancing eddies, which tend to 
equalize the temperature between north and south. There are no great 
mountain ranges to disturb the progress of these colossal eddies, for the 
mountains of Australia are comparatively low. All the other continents 
have peaks two or three times as high as Australia's highest summit, 
Mount Kosciusko, which is even lower than those of smaller lands, 
such as New Z^land and New Guinea, and of small islands like 
Teneriffe. 

Australia’s limited range in latitude, its comparatively even surface 
and absence of high mountains, are factors tending, therefore, to give 
the continent a uniform temperature and climate. But these beneficial 
influences are opposed by an unfortunate combination of geographical 
drawbacks, which has given Australia its extreme difference between 
the interior and the coast lands. Thus the shape of the continent is 
unusually compact and solid. There are few great gulfs or seas 
running far inland, and they are either narrow, such as Spencer gulf, 
or are so situated, that, like the Gulf of Carpentaria, they influence 
only a small portion of the continent. 

Another unfavourable factor is that the western coasts of Australia 
are washed by cold water flowing northward from the Southern ocean, 
so that the winds there pass from a cold sea to a warmer land. Their 
temperature is accordingly raised as they cross the land, and instead 
of their moisture being precipitated in rain, they can actually carry 
more. Their sudden unlift as they rise over the edge of the westem 
plateau chills them and produces some rain ; but the amount is small 
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oompaied with that which would fall if the sea off Western Australia 
were not oooled by a ourrent firoih the south. 

The west winds therefore sweep inland, withering the oountry with 
the ouxse of aridity instead of blessing it with plentiful rain. The 
eastern ooast eiyoys the reverse arrangement. The coasts of New 
South Wales and Queendand are washed by a warm ourrent flowing 
southward from the tropics. The winds blow a'shore over water 
which in winter is warmer than the adjacent land; and so they not 
only arrive laden with moisture, but their temperature is lowered 
as they reach the land. The air is therefore quickly chilled, and its 
moisture precipitated in abundant rains. Thus, whereas the western 
coast, traversed by winds that have travelled over an ocean 4500 miles 
wide, has a rainfall of only fiom 10 to 40 inches ; on the other hand, at 
Geraldton, on the Queensland coast, the rainfall amounts to an average 
of 120 inches. 

Again, the plateau structure of Australia injures the climate by 
intensifying the inequality of rainfall between the coast and the 
interior. Though the mountain summits in Australia are comparatively 
low, the mean elevation of the continent is high. Thus the railways 
have to begin their course inland by a steep ascent within a few miles 
of the sea. For instance, the two northern lines from Melbourne have 
to ascend, in the course of 33 and 46 miles respectively, to the height 
of 1146 and about 1900 feet. The western railway from Sydney, after 
crossing low plains for 36 miles, has to climb 3406 feet high in the 
next 36 miles on to the Blue Mountains. All the lines that connect 
the Queensland coast with the western plains are hampered by the 
steep ascent on to the Eastern Highlands. The winds, like the trains, 
have to be lifted on to the plateau as soon as they begin their journey 
inland. Hence, the rainfall is unusually concentrated near the coasts, 
and decreases with deplorable rapidity from the shore to the interior. 
The arid conditions reach the southern shore along the Great Australian 
Bight, probably owing to the coldness of the sea- water ; but even there 
the rains are more abundant on the ooast than they are inland. The 
uplift of the air and its consequent chilling is effected near the ooast, 
and when the winds have once arrived inland they have practically no 
further considerable elevation to encounter, and there is nothing to 
produce further rain. Hence, no less than 938,000 square miles of the 
interior have a mean rainfall of less than 10 inches. 

Another unfortunate influence on the distribution of the Australian 
rainfall is that the moistest air is carried into the interior in the summer, 
at the season when the land is warmest. Heavy clouds often float 
irritatingly across the central plains at the very time when they most 
want water; but as there are no mountains to uplift and chill the air 
its moisture is not precipitated, and it passes on to^ar^as where rain is 
of less value, and may, at that season, even be injurious. 
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The reetriotion of the heavy rains in Australia to the o^ter zone hx 
the oontinent has prodnoed the remarkable oontrast in topographic 
term and soenory between the vast central plains, levelled by the winds, 
and the enrrounding highlands dissected into a maze of mountains 
and valleys by the rivers. The highlands of eastern Australia have 
been called Oordillera in comparison with the Andes ; but they have 
been carved out of an old plateau. These highlands were onoe plateaus, 
which have been out up by a labyrinth of canyons and gorges by the 
powerful rivers maintained by the heavy rainfSall. In New South 
Wales the rooks that formed file top of the plateau are horizontal, and 
in oonw^iionM mnnutte of tho old lovri Bvrfaoe end with theatrioal 
Buddenneas on the brink of lofty preoipioeB, and the Bine MonntaiDB 
west of Sydney probably afford the moat perfect and heantifnl repre- 
sentative of this type of straotnre and aoenery in the world. 

In the Victorian Highlands the rocks are steeply tilted or stand on 
edg^Of so the precipices are less vertical and rdics of the original 8nrf.M)e 
less eztenaiye than in Hew Sonth Wales. That the complex valleys of 
the Yiotoriim Highlands have been out in an old platean block may. 
however, be recognised by inspeotion of the oonntiy from many oom- 
manding view points, or of snoh maps as that by A. 0. L. Whitelaw of 
Woods Point. 

It was the forest-dad slopes of these plateans, the most delightfnl 
forest country that I know, which disappointed the early visitors to 
Anstralia. It was the plains between the mountains and tho sea, close 
to land sold for agricultural purposes at £60 to £80 an acre, which 
Tuckey declared wore useless, and would be for ever loft to the 
kangaroos I How would ho have expressed his verdict if he could have 
seen the treeless, tnrfless plains of the far interior ? 


III. Watbb SuPPiiV. 

Tho development of the interior is, of course, oontrdled by the 
water supply, of which an ample amount is nooessary owing to the 
warmth of the dimate and tho greed of AustraUan evaporation. I 
fear there is no prospect of extensive irrigation being over possible in 
tho interior of Australia, except on the banks of the Murray M>d the 
Barling. Elsewhere, there seems to bo no hope of tho largo q^ntitw 
of water requiredfor irrigation. I may be reminded of the flowing wells 
of western Qneenslaad, New South Wales, and the Lake yre is no , 
but their yield is inadequate in amount, and their waton are usMUy 
unsuitable for continued irrigation. These wdls are of incalculable 
beneflt for stock-routes, domestic supplies, for garde^ and the raltiv^ 
tion of occasional patches of fodder; and they should, I think, be 
reserved for such purposes, as their yield in many or most I"****'” “ 
waning. Five yean ago I objected to the arguments in “PP®!* “ 
view that this water is being renewed from the ram i-«ro rapidly than 
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the wells are withdrawing it ; and thongh my oondnsions have been 
denied, a recent Tint to Queensland has satisfied me more than ever of 
their truth. 

The flowing wells are limited to the ooastal belt, and to -one wide 
area in the eastern half of Australia. In the western interior, the 
water supply depends upon the storage of rain-water, and on shallow 
wdls, wUoh are fortunately more prolific, more widely distributed, and « 
more often yield ftesh water than was suspected a few years ago. 
Instead of the rainfall in the interior of Westralia being lower than < 
in the Lake Eyre country, it appears to be more than twice as great, 
averaging over 10 inches per annum ; and this rain supplies shallow 
wells, which, when the country has fair drainage, yield fresh water. 
The pessimistic views once prevalent as to the well waters of the 
interior of Westralia were due to the first important settlements being 
in the Kalgoorlie district, where the waters are so salt that they can 
only be used after distillation. But 90 miles further north, the well 
waters are fresh, and though their amount is doubtless inadequate for 
irrigation, except for gardens, they are of priceless value for domestic 
and urban supplies and for the maintenance of stock routes. 

The remarkable spread in the pastoral settlement of Westralia 
(illustrated by the Map) during the last few years has l^een rendered 
possible by the discovery of this widespread sheet of subterranean fresh 
water. Owing to the courtesy of the Minister for Mines of Western 
Australia, I was able to travel last June by motor-car to the central 
point of that state, excluding the northern peninsula. I passed through 
country that a few years ago was regarded as impracticable to anything 
but an organised expedition ; instead of this area being a useless desert, 
most of it is covered with scrub and low trees, and it has abundant 
food for stock, and sufficient water for mining and pastoral purposes. 
The conditions gradually become less favourable to the east, where the 
climate is more arid. But even the worst of the Australian desert 
country, as in the area of minimum rainfall around Lake Eyre, is 
not always useless. For desert soil is usually exceptionally fertile, 
unless poisoned by some saline constituent, and after rain vegetation 
grows on it with astonishing rapidity. In good seasons the driest 
districts produce valuable pasturage. Nevertheless, owing to its geo- 
graphical conditions, Central Australia is never likely to maintain a 
thick population, except upon its mining fields. They are, however, very 
widely distributed, and the newly discovered goldfield at Tanami, near 
the frontier between the Northern Territory and Western Australia, 
and that at Arltunga, show that the goldfields occur in the centre of the 
continent Except in the mining fields, we can only expect the countr}’ 
to be sparsely occupied, and to be developed by a pastoral industry, so 
organized as to use the land in suitable seasons, withdrawing the stock 
from drought-stricken districts till rain has renewed the supply of food. 
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lY. Economic Bxsoubcbs. 

The second series of geographical factors on which the development 
of a country depends are its economic resources, and they have divided 
Australian history into three stages, in which the dominant interests 
respectively were pastoral^ mining and general commerce and manu- 
factures. Pastoral wealth is the most emuly discovered and used, and 
the development of Australia began with its occupation for sheep-runs. 
Australia was fortunate in having among its early colonists such men 
as Macarthur^ who spared no trouble or expense in securing the vary 
best possible breeds of sheep, and continued care has raised the wool in 
quality till it indudes the most valuable sold on the London wool market. 
Drought has occasionally reduced the flocks, notably during the dis- 
astrous yeani of 1902-3 ; but sheep breed fast, and in 1907 the flocks 
again numbered 87,650,000 (they are now estimated at 110,000,000), 
and the wool exported yielded £28,861,000. New Zealand, in the same 
year, contributed wool to the value of an additional £7,650,000. 

The vast sheep and cattle runs enabled Australasia to send 
London, still the wool mart of the world, 66 per cent, in value of its 
lotal supply, and to export frozen mutton of the value of £1,377,000. 
The total value of the pastoral produce in Australia in 1907 was nearly 
£35,000,000. 

The pastoral industries were the first founded, because they depend 
so little on mechanical appliances and transport, though shearing by 
machinery has done much to facilitate wool production, and milking- 
machines may ultimately remove some existing difficulties in dairy 
farming. Wheat production for export followed later, and received a 
great stimulus from the invention of the stump jump plough and the 
stripping harvester. In 1907-8, in spite of the crop having been 
greatly reduced by the unf avourable season, the total value of the wheat 
orop was £9,245,000. But though wheat-farming has spread slowly 
inland wi th the extension of railways, it cannot expect permanent 
success in regions with lees than a 10-inoh, or perhaps a 14-inoh rainfall, 
even with the special methods of agriculture devised for dry climates. 
Wheat production is therefore not likely to help much in the settlement 
of Central Australia; while vineyards, forests of hardwoods, sugar 
plantations, dairying, and fruit cultivation are all confined to the regions 
sharing the coastal rains. 

Mining in Australia has boon the most influential industrial pioneer. 
The first valuable mineral discovered was the copper ore of South 
Australia. Gold-mining was begun in 1851, and its goldfields have 
placed Australia in the front rank of mining countries. Prom 1851 to 
1908 the gold yield of Australia has been £490,787,522 ; New Zealand has 
added £71,739,454 more, making a total for Australasia of £562,526,393. 
The gold yield of Oie United States, since mining began in 1792, has 
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been £682,447,387 ; the total yield of Canada up to 1908 » £51,546,891, 
and of British South Africa £237,101,786. The Australian supplies of 
coal and iron have been less used, but they also are enormous. 

The disoovery of its gold-mines gave Australia the most effective 
advertisement it has had. At the beginning of the year 1851, the total 
population was only 403,889, while ten years later it had reached 
1,158,973. 

The success of the mining industry led to the third stage in 
Australian development, the foundation of manufactures, and there 
again Australia has done well. In 1907, four of the six states produced 
manufactures worth almost £87,000,000, or £23*4 per head of the popula- 
tion. It is, however, in the yield of primary products that Australia 
has been pre-eminently successful, and its output per head of population 
is unrivalled. Owing to these vast stores of wealth, Australia enjoys 
the glorious distinction of being the one continent where the maxim 
The poor ye have always with you ” has so fax proved practically 
untrue. 


V. The Population. 

Australia has, therefore, vast natural resources, and the use that 
can be made of them depends on the population. Till a^ century ago 
they lay quite neglected, as the Australian aborigines were so few in 
number that the continent was practically empty. The aborigines, 
though intelligent and amiable, are inadaptable, and, as has usually 
happened with nomadic races, they have died out or withdrawn upon 
the establishment of settled conditions. 

(a) The Disappearing Aborigines, 

Australia has often been charged with having deliberately killed off 
its aborigines, but this accusation appears to be untrue. Victoria is the 
state on the mainland in which the fewest aborigines are left. There 
was no doubt some fighting there between the aborigines and the 
settlers in the early days of the occupation of the country, but I have 
searched in vain for any evidence that the almost complete disappear- 
ance of the aborigines in that state was due even in part to their 
murder by the colonists. So far from the aborigines having been slain 
for stealing sheep, I was assured by more than one squatter that the 
aborigines were never grudged an occasional sheep, and only punished 
when they committed indiscriminate and wasteful slaughter. Aborigines 
were several times tried in Melbourne for sheep-stealing, and acquitted 
on the ground that they did not understand the nature of legal pio- 
ceedings. One such verdict, in 1843, resulted in the acquittal of a 
black fellow accused of the theft of ninety sheep and Igmbs. 

There were, of course, occasional murders, bo£h of Europeans by 
aborigines and of aborigines by Europeans# In both cases the law did 
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its bent to bring the criminals to justice. Three white men were tried 
in Melbourne in 1843, on the charge of having murdered three aboriginal 
women and a child at Colac. The evidence broke down, and the men 
were acquitted ; -but Judge Jeffcott told the accused that, had they 
been convicted, no interest would have saved them from the gallows.” 
McGombie, who reports the case in his ^ H istory of the Colony of 
Victoria* (1858, p. 92), remarks that after this statement from the 
judicial bench, “no atrocities of a similar character were afterwards 
perpetrated by the settlers of Port Philip.” 

Queensland is said to have the worst record for the treatment of 
its aborigines. The blood feud was no doubt most severe and lasted 
longest in that colony, owing to the greater number and more warlike 
character of the aborigines and the slower settlement of the country. 
But even in the sixties, the period when the troubles with the 
aborigines were at their worst. Ling Both, in his recent history of Port 
Maokay, tells us that a collector from the Berlin Museum, who spent 
several years on the Queensland coast, was unable to secure a specimen 
of an aboriginal skeleton. If aboriginal life had been held as lightly 
as is often state 1, the collector could have readily procured a choice 
collection of skeletons. 


(6) The Growth of Population, 

Australia was practically empty when the British colonists first 
arrived there, and they naturally settled on the well-watered temperate 
country in the south-eastern quarter, and thence they have gradually 
spread northward and westward. The growth of population is often 
regarded as disappointingly slow, but it has really been unusually 
rapid. It may be compared, as standards of reference, with the pro- 
gress of Gape Golony, Ganada, and the United States. 


States. 

Area In square 
miles. 

Date of flist 
European 
settlement, i 

Gape Colony 

276,9US 

1652 

Canada and Newfound-! 
land / 

3,750,000 

/ 1608 
\(Quobeo)/ 

U.S.A 

3,622,933 

1607 1 

Australia 

2,074,581 

1788 ( 

Australia and New! 
Zealand / 

8,075,282 

— 


Population. 

580,380 

(White) 

7,184,000 

76,356.000 

(1900) 

4,197,037 

(1907) 

5,197,919 


Date. 


_l 


P Census of JOOO'l. 

I /Official estimate 
l\forMarch31,1909. 

p CenBUB of 1900. 

I Official estimate 
for 1907. 

|(N.Z. population 


That Aaatralia has done well in the rate of inoroaee of population 
during the lest balf-oentury ie shown by oomparison of the population ol 
Australia, Canada, and the United States at different dates 
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▲oiferalU. 

tJ.S.A.* 

Cuiftds.t 

1800 

54il7 

5,808,000 
* 9,666,000 

476,000 

1820 

88,543 

840,000 

1830 

70,089 

12,866,000 

910,000 

1840 

190,408 

17,068,000 

1,690,000 

1850 

405,356 

28.192.000 

76.356.000 1 


1900 

8,765,839 

5,371,815(1901}t 


It took Canada two and a half centuries to reach the population that 
Australia secured in lees than one ; and if we compare the rate of growth 
in the sixty years from 1840 to 1900, the population of the United States 
has Veen multiplied four and a half times, that of Canada three and a 
quarter times, and that of Aiutralia almost twenty-fold. 

The special feature of the Australian population is its high per- 
centage of the British race. The voyage to Australia is so lengthy and 
expensive that it has the deterrent effect that emigrants cannot easily 
retrace their steps or pay short visits home. Nevertheless, of the 
population of Australia at the last census (1901), 95*94, or almost 
96 per cent., were born either in Australasia or the United Kingdom. § 
Of the population of Queensland, 25*34 per cent, were born in the United 
Kingdom. || In Canada, on the other hand, in 1901, the population of 
5,371,315 included 1,649,371, t.e. 30*5 per cent, people of French origin, 
and 658,749, t.s. 12*3 per cent, of various other non-British raoes.f 
The great advantages of homogeneity have necessarily cost some 
retardation in the increase of the Australian population, as the source 
of supply is more limited. 

Much stress has been laid in recent years on the decline in the 
Austridian birth-rate, so it may be remarked that the natural increase 
of population is above the average. In Australia and New Zealand 
together the natural increase is higher than in the British Isles, and is 
exceeded in Europe only by Bulgaria, Holland, and Servia. 

The rates quoted in the Commonwealth Year Book (No. 2, 1909, 
p. 168) are as follows 


Aiutralabia ... 

Commonwealth 

Bulgaria 

Servia 

Holland 
German Empire 


15*88 

15*00 

18*29 

16*37 

15*59 

14*44 


* Mulhall, M. G., * Dictionary of StatistioB,’ p. 450. 


London: 1892. 


t /Md., p. 455. 

X The figures for 1900 for U.8.A. are taken from Whitaker's Almanaok, 1909, 
p. 657, and that for Canada from the Canada Tear Book, 1907. Second Series, 
1908, p. 2. , 

§ ‘The Commonwealth Year Book,’ No. II., 1909, pp. 157-158. 


II 15id.,p. 160. 

q < The Canada Tear Book,’ 1907, pp. 2, 3. Second Series^ 1908. 
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England and Wales 

. 

... 1213 

Sootland 

. 

12-09 

Austria 

. 

... 11-33 

Belgium 

. 

. . 10-15 

Ireland ‘ 



... 5-89 

Psanoe .«• ••• ••• ••• • 



... 1*42 


Sir Athelstane Baines, in his Presidential Address to the Statistical 
Sooiety last November— modifying Dr. Bubin’s measure of progress in 
population (the square of the death-rate divided by the birth-rate) so 
as to express “humanly probable perfection ” by the figure 1000— 
shows that the rate for the years 1891-1900 is for Prance 792, for 
England 889, and for the best European country, Norway, 908. 
Australia is as high as 941, and is beaten only by Now Zealand, 
“ Where a death-rate of 10 indicates the nearest approach to immor- 
tality yet on record, and imparts to a comparatively low birth-rate the 
liorrowed lustre of 968 points.” • 

It is true that the rate of increase in Australia is less now than 
formerly, but even from 1901-1906, the years including the great 
drought, it was 14 9 per 1000 per annum, whereas the corresponding 
figure for Canada was only 13-3 per 1000, and that of the United 
States 16‘2 per 1000. Taking the last ten years for which the census 
returns are available. Sir Athelstane Baines has shown in his ‘Census 
of the Empire’ t that the percentage of increase is as follows 


1891 - 1901 . 

Canada 

New South WaleB 

Yiotoria 

South Australia 

Queensland 

Western Australia 

Tasmania 

New Zealand 


IIIR 

20 - 92 
5 - 34 1 

r.VKi 

27-82 

269 80 1 
17-00 

21 - 98 


The Australian population increase is still above 
considering the vast spaces still nnooonpied, it would a ® 
if it were faster. 


VI. The Pboblbm of Tbopioal Colonization. 

The settlement of Australia has been rapid, but it is 
partial, and the policy of “ Australia for the Australians requi 

* J. A. Baines, ‘The Recent Growth of Population in 
in International Oomparison,’ Jour. Boy. StatUtioal Boo., vol. i 

'A CW rf ll» »*■ 

^ >• W-W. A-t«». ~ "-K-IW '« 

the low inereaae in the former. o i 

No. VI.— Joint, 1910.] 
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its oomplement, to use Lord Northoote’s phrase, more Aastraliai^ for 
Australia. The settled parts of south-eastern and eastern Australia 
have already, for agricultural districts, a fair population, as has been 
pointed out by so authoritatiTe a statistician as Sir Athelstane Baines. 
The inclusion of the tracts that are practically unoccupied, hourever, 
renders the average for the continent deplorably low. Australia is 
being frequently warned that the doctrine that there are no rights of 
sovereignty unless supported by effective occupation may be applied to 
it. That doctrine was, however, promulgated to regulate the partition 
of Africa, and it has not been extended to any other continent. There 
would be no more justice in applying it to the unsettled parts of 
Australia than to the empty spaces of Brazil, of Northern Canada, of 
German South-West Africa, or of Asia, which are as empty as Australia, 
or even emptier. The uneven distribution of settlement in Australia 
is a necessary consequence of its geographical conditions. The first 
colonies were naturally formed in the south-eastern quarter of the 
continent, where the conditions most resemble those of Europe ; and it 
was not until the settlements in the temperate regions were well 
established that much effort *oould be spared for the more difficult and 
novel problems in the northern regions. 

The alow progress in the tropical areas is, however, sometimes 
explained as due to the belief that white people cannot colonize the 
tropics. If that theory bo true, Australia must either leave all its 
tropical regions unoccupied, or permit tbe entrance of Asiatics and 
Polynesians. The admission of coloured races would throw away 
Australia’s opportunity of becoming the one continent occupied by a 
single nation and a single race; and in consideration of the grave 
political and social difficulties elsewhere, due to the association of 
coloured and white races, that is an opportunity not to be lightly 
lost. 

All political parties in Australia are agreed that the White Australia 
policy must be given a full and most patient trial. Whatever opinions 
may be held as to the wisdom of this policy, there is no doubt that 
the experiment will be tried. It is, therefore, advisable to consider 
the geographical evidence as to its chances of success ; for of all the 
geographical problems connected with the future development of 
Australia, the most important at present is the possibility of the 
white colonization of the tropical areas. 

The available evidence comes from three main sources— history, 
physiology, and experience under modem conditions. The historical 
evidence usually quoted is that from India, where it is claimed that 
a century and a half’s experience has shown that white races degenerate 
in the tropics. It is now usually admitted that, wit]| proper care, most 
white men can withstand a tropical climate ; the real difficulty, it is 
said, is with the children. But the idea that the Indian dimate is 
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more fatal to wldte than to native children, and is more deadly to 
white children than the British climate, is not supported by the facts. 
For instance, the mortality in Calcutta for white infants is 58 per 
1000, while that for native infants is over 300 per 1000 ; and for 
Mohammedan oliildren there it is 368 per 1000. In England the 
average infant mortality is 160 per 1000 ; in Boi-nley, the average 
rate for the ten years 1897-1905 was 2C8 per 1000, and was as miioh 
as 233 per loft in 1904 

The experience of India has little bearing on the possildlity of 
white people colonizing tropical Australia; for India only proves the 
difficulty of maintaining the health and standards of life of a white 
race living among an overwhelming number of a more primitive 
coloured people. India, in fact, supplies an impressive warning of the 
evils to public health that would follow the entrance to Australia of 
a large coloured population. 

Turning to physiological arguments that tropical climates are 
injurious to the white race, the difficulty with them is thai they 
are generally so indefinite. Prof. W. A. Osborne has recently exposed 
the futility of some of the traditional assertions on the subject. lie 
writes : * — 

** A well known text-book on this subject, published in 1008, states 
that in the tropics there is a * surexcitation of the kidneys* — which 
is rather vague ; ' an increased activity of the liver * — which I do not 
understand ; * there is a deficiency in the number of tho red corpuscles 
in consequence of the diminished proportion of oxygen in the air’ — 
which is untrue ; and * the blood becomes more diluted ’ as * evapora- 
tion from the lungs is slight * — which is sheer nonsense.” 

There is an increasing body of the highest expert opinion that white 
people can colonize the tropics, and that the ill effects of tropical climate 
have been greatly exaggerated in the ])ast. Thus, Sir Patrick Manson, 
the leading authority on tropical diseases, tells us that “ In former 
years, under the infiuence of early teaching, I shared in the pessimistic 
opinions then current about tropical colonization by the white races. 
In recent years, however, my views on this subject have undergone a 
complete revolution. ... I now firmly believe in the possibility of 
tropical colonization by the white zaoes. Its practicability has already 
been proved for many countries. I believe the time will come when it 
vill proved for all countries ; theoretically, it is already proved, but 
how long we ahn.!! have to wait for the practical proof, I cannot pretend 
to say. Its postponement is entirely a matter depending, in the first 
place, on the growth of knowledge, and in the second, on the general 
assimilation and common-sense application of this knowledge. Know- 
ledge in this department of science is advancing very rapidly, so 
rapidly that I think we cannot have many more years to wait.** f 

t Qeog. Joum., vol. 18, 1898, pp. 599, 800. 

2 Z 2 


Argfiit, Melbourne, April 10, 1909. 
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Dr. Martin, Director of the Lister Institute, after experience gained 
from residence in Sydney and Melbourne, and repeated visits to India, 
is of the opinion that the effect of climate has been greatly exaggerated ; 

. and he tells me that it has been proved that the amount of carbonic 
dioxide produced by a European is precisely the same in Berlin as in 
tropical East Africa. 

I have asked several expert physiologists to tell m^what exactly 
is the factor in tropical climate that could render it more healthy to 
coloured than to white people. Apparently there is no such factor. 
In the extensive literature of this subject the supposed unhealthiness 
of the tropical climate has been attributed to heat, monotony in 
temperature, extreme humidity, excessive sunlight, and such a combi- 
nation of heat and moisture as to occasion a high wet-bulb temperature 

Heat seems at first sight the most probable factor, but it may bo 
readily dismissed, as the hottest parts of a country are often the 
healthiest. Monotony of temperature is no more valid, as many 
tropical localities have a wide daily range in temperature, and there 
is no apparent connection between the healthiness of a locality and 
its variations in temperature. Again, moisture alcme supplies no 
explanation of the alleged unhealthiness of the tropics; for though very 
damp climates may be unpleasant, they are not necessarily unhealthy, 
and they are, alas ! not confined to the tropics. 

The alleged degeneration of the Europeans in the tropics has also 
been attributed to the brilliant sunshine, from which the negro is pro- 
tected by the pigment in his skin and the white man by his clothes. A 
black man would unquestionably have a great advantage in the tropics 
over a white man if they both worked naked ; but clothing of suitable 
materialB, opaque to the actinic rays, provides adequate protection. 

The combined effect of heat and moisture requires more careful 
consideration, for they together may produce a condition that is fatal 
to human life. The researches of Dr. J. S. Haldane, Prof. Cadman, 
and others have shown that in still air hard work is impossible when the 
air is so moist and the temperature is so high that the wet-bulb thermo- 
meter registers over 78°, and that life itself may be threatened at 
wet-bulb temperatures of 85° and 88°. Custom may slightly raise 
the power of tolerating these high wet-bulb temperatures; but it is 
claimed that active continuous existence is impossible in an area 
with a wet-bulb temperature of over 85° or 88°. But this limit has 
no practical bearing on the problems of a White Australia, for the 
limit would apparently be as effective to blacks as to whites, and 
there is as yet no proof that any considerable tracts of Northern 
Australia have wet-bulb temperatures above this limit, though they 
probably occur on the northern coasts.* 

* There appear to be no adequate wet-bnlb thermometer observations available for 
tropioal Australia. Prof. Osborne, in an interesting artible on the Problem of 
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It therefore appears that of the climatio factors which are said to 
prohibit the white oolonization of the tropios, four may be dismissed as 
uselesSy and the fifth — the high wet-bulb temperature- may be non- 
effective^ as it would be as fatal to the blacks as to the whites. 


yiL The Experience op Queensland and Panama. 

The problem of white aoolimatizatiou is so oomidex that the facts of 
ox]>6rienoe are more reliable than theoretical considerations or laboratory 
experiments. Australia has recently supplied a most striking refutation 
of the impossibility or economic impracticability of white labour even 
under such extreme conditions as sugar-cane cultivation in a typically 
tropical climate. The Australian sugar industry was formerly de- 
pendent, exoept in New South Wales and Southern Queensland, on 
coloured labourers, Kanakas imported from the South Sea islands. 
In 1901 the Commonwealth Parliament prohibited the introduction 
of any more Kanakas, and ordered tbo return of those already in the 
country on the termination of their agreements. Kanakas who had 
made homes in Australia were allowed to romaiii, but a*l the rest 
wore sent back in 1905-6. 

The passage of this law was strenuously opposed on the ground that 
it meant the immediate ruin of the sugar industry. It was declared 
that the climate rendered it impossible for white men to work in such a 
Turkish-bath atmosphere as that of the sugar-fields of Mackay, and that 
the industry could not afford to pay white men’s wages. Australia was 
warned by British authorities, who have written on tropical develop- 
ment, that white oolonization of the tropics is impossible, and it was 
positively declared in Queensland that no Kanakas meant no su gar. I 
pointed out to this Society in March, 1906,* that, though most of the 
Kanakas had already left Australia, there was no indication of the 
approaching ruin of the sugar industry. The extent of sugar-cultivation 
in Queensland was in fact increasing; but at that date it was possible 
to explain the increase as the last spurt of a dying industry. Now, 
however, the new policy can be judged by the experience of the eight 
years since the anti-Kanaka Bill was pass^, and of the four years since 


Tropical Colonization ” (Argue, Melbourne, April 10, 1909), calls 

in our knowledge, and, accepting the view that the wet-bulb temperature o , ' 

worktoE Unlit, nrgM Ouit mMO. rfiould be taken to dlftjorer any areaa »“ “(^era 

Auatralia that may esoead it. Owing to the kindnem of Dr. W. N. Shaw, Mr. 

fort ha. kindly nipplied me with the leoordi of wet-bnlb temperature at varioue trop 

locaUttofc A wet-bnlb temperature ow 80®, and eren oyer 86°,li 

North Borneo, in January, the wet-bnlb temperatuw ia ueually ow 80 . and w g 

of dom on 90° are " by no means nnoommon." Mr. A. H. Merrin records 

temperatnrea up to 02* in Bendigo. . An.inlia * 

• J. W. Gregory, ‘The Boonomlo Geography and Developmant of Anstrai 

Oeogi. Jowm., yoL 98 , No. 8, 1906, pp. 288, 284. 
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the deportation of the Kanakas was completed.* The new law has been 
applied so thoroughly tbat| whereas in 1904, 62*1 per cent, of the sugar 
grown in Queensland was produced by coloured labour and only 37*9 
per cent, by white, the proportions are now more than reversedi and in 
1908, 89-2 per cent, was produced by white labour, and 10*8 per cent, 
by coloured. There has been a nearly complete substitution of coloured 
by white labour. Nevertheless, instead of the ruin of. the industry, 
it has increased in area, in yield, and in profit. Instead of Australia 
raising less than half the sugar it needs, it now raises more than it can 
use, and, exports the surplus. The cost of sugar-cane production appears 
to have fallen instead of having risen, justifying the view of those who 
hold that white labour is actually cheaper than black, in spite of the 
great difference in the nominal wages. 

This increase in sugar cultivation in tropical Australia is all the 
more striking, as there has been a decrease during the same period in 
many sugar-producing British colonies, including Mauritius, the Straits 
Settlements, Natal, Barbados, Trinidad, Tobago, and British Honduras, 
where there has been no interference with the coloured labour. 

One especially satisfactory feature of the substitution of white for 
coloured labour has been that, although the Kanakas were all picked 
men, in the prime of life, and although they were medically inspected 
at the port of entry and doubtful oases were refused admittance, yet 
their average death-rate was higher than that of the whole white 
population of Queensland. 

The death-rate of Queensland is unusually low, as that tropioal state, 
according to its official statistics, is one of the healthiest in Australia. 
Dr. Macdonald, in a recent speech at Ingham, in northern Queensland, 
predicted that in time to come people will flock to the tropics to benefit 
by the invigorating effects of the brightness and sunshine. 

Another recent practical demonstration that the tropics are not 
necessarily unhealthy to white people has been supplied at Panama, 
which was once notoriously deadly. The American Guvernmeui 
provided the construction camps for the canal with the most careful 
scientific sanitation, and the results have proved that the former 
unhealthiness was due to curable diseases, or to remediable conditions. 
The reports of Colonel Gorges, the head of the Health Department at 
Panama, shows that the health of the white labourers is as good, and 
their death-rate as low, as among those engaged in similar work in 
the United States. The white women and children, of whom there 
were eight hundred in the canal camps, had, in 1907, an even lower 
death-rate than in the States. There were 2674 American women 
and children on the Isthmus, and their death-rate was only 9*72 per 

* A ftdler aooount of this question has been giyen in the NinshtmUh Chtdvfy for 
February (No. 896, Feb. 1910, pp. 868-880). 
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1 000. So’far from the whites being less healthy than the blaoks, Colonel 
Qorgas appears especially prond of the aohieTament, when the death- 
rate of the hlaok lahonrers was rednoed as low as that of the whites. 


yill. The Position or Nobthbrn Austraua. 

Aotnal experience and theoretical oonsiderationa, therefore, alike show 
that there is nothing in the climate of tropical Australia to prereut its 
hy white races. No donbt many eminent authorities will 
fixHn this conclusion, and it must therefore he advanced with due 


deference. 

Lord Northcote, whose opinion is of unique weight from his especial 
knowledge of the country, his Indian experience, and his generous 
sympathy with Australian ideals, has stated that he can express no 
definite verdict upon this question. Those who have not had Lord 
Northoote’s very exceptional opportunities for judgment are bound to 
hesitate before coming to any conclusion. But I should he untrue to 
my faith in science if I hesitated to express the conviction that there 
is no region in the tropics which the European could not folonize, 
provided it be suflaoiently fertile and productive to enable the colonists 
to live under suitable conditions, and provided that they are not 

swamped by a larg^ black population. 

The only donbt, in the case of tropical Australia, that soems to me 
serious, is whether the natural increase of the population and the 
immigration from Europe will be sufficient in the nmr future to enable 
Australia to spare enough settlers for the occupation of the tropical 


distriots* - 

The weakest point in the Australian position is the Northern 

Territory, with its area of 623,620 square miles and a white popufetion, 
in 1903, of 868. It is true that the southern part of the terntory 
shares the aridity of Central Australia, but the north has a noh sml 
and ample rain&ll, and can unquestionably grow cotton and other high- 
priced tropical produce, and contains mineral deposits that must some 


day he a souroe of wealth. , . i v ^ 

Thedevelopment of the Northern Territory will probably be hamper^ 
by its nnsoientifio frontiers. It is bounded to the east and west by 

According to Mr. H. T. L. Browne, the Government Geologist of South 
Australia, the Northern Territory includes large w 10 wi 

probably remain nseleas for a long time to come, bu i as 
promising areas, viz. the northern peninsula and two larg 
excdfeUfpaetoral country in the interior. These 
are not well placed for development in 

along the south-eastern firontier, and its natural ^r “ coldfield 
WesLn Queensland; mid the oriier, fe 

is in the south-westom part of the temwry, an 
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through Wyndham, in Western Australia. If when the Federal Govern- 
ment takes over the Northern Territory it acquired the adjacent strips 
of Western Australia and Queensland, whioh belong to the same natural 
geographical division of Australia, this rectification of frontier would 
give the areas in the interior of the Northern Territory their most 
convenient outlets to the sea. 

The subdivision of both Western Australia and Queensland has been 
often proposed, and is probably ultimately inevitable. The northern 
peninsula of Western Australia, the north-western corner of Queendand, 
and the Northern Territory would together form a great tropical ter- 
ritory with a convenient and natural boundary. Its Government would 
train a staff expert in its special tropical problems; and in twenty 
years’ time, it would be possible to tell whether the colonization of the 
country by a white race is practicable within a reasonable time. If 
not, then coloured races might be admitted into this federal territory 
under restrictions that could not be enforced in any of the existing 
states, and the coloured people could be confined to this area owing to 
the desert moat that separates it from the more settled districts. 

But that the Northern Territory will fail I do not believe, for it 
appears certain that it contains large tracts of fertile land and consider- 
able mineral wealth. Its stock-raising capacity is undoubted, and its 
magnificent harbour, I’ort Darwin, is only six days’ voyage from the 
great markets of Southern Ghina, where meat, will probably be in- 
creasingly used. It is, however, this very proximity to Asia that 
makes the empty tropical regions the chief element of danger, for the 
region most tempting and exposed to attack is that which Australia 
could least easily defend. We may, however, conclude, I think with 
confidence, that if the development of the Northern Territory be 
undertaken wisely and continued ])atiently, the country can be success- 
fully colonized by white peo]do. That, however, is not the easiest 
path of progress. The admission of Asiatics would cause a more 
rapid increase in the population and quicken agricultural development, 
but at the price of future difficulties and dangers. 

There is an Indian saying, ‘‘No one need be lost on a straight 
road,” and Australia has chosen the straight, but more laborious, road. 
It loads towards a groat ideal — the development of the whole continent 
as one country and occupied by a people of one race. We cannot do 
much directly to help Australia in its progress towards its goal. 
Australians know better than we do how progress towards it can be 
most surely won. But, after children have passed the stage of direct 
dependence, the best gifts a parent can give them are sympathy and 
encouragement. We can best strengthen the bonds between us by 
sympathetic appreciation of Australian loyalty to oi^* national tradi- 
tions and our recognition of the high idealism that inspires so much of 
Australian policy. 



THB DBVELOPMBNT OP AUBTRALU-DISCUS8ION. «77 

'ITie PBKsmBNT (before the lecture) : It is almost superfluous to Introduoe Prof 
Gregory to this meeting, as he has so often lectured to us before. Th j first occasion 
on which he delivered a lecture to the Geographical Society was when he described 
an interesting journey to Mount Kania, a journey in whi<fli he had to overoome 
considerable difficulties. After that, in matters geographical, we heard of him 
travelling with Sir Martin Conway in Spitsbergen. Then his next leoturo was one 
on the figure of the Earth, which gave rise to a considerable amount of discussion. 
The last lecture whioh he delivered here was entitled Economic Geography and 
the Development of Australia,” and the lecture ho is about to deliver deals with 
very much the same subjects. Prof. Gregory was from 11)00 to 1901 Professor of 
Geology and Mineralogy at the University uf Melbourne, and also during part of 
that time he was in charge of the Geological SifTvey. He is, thorofore, eminently 
untitled to speak with authority on all scientific questions connected with Australia. 

The Pbesidbnt (after the lecture) : We are honoured to-night by the presence 
of the Acting High Commissioner of the Commonwealth of Australia and the 
Agents-General of the various colonies composing it, gentlemen who may perhaps 
best be described as the ambassadors representing one of those great practically 
independent nations which, in confederation with ourselves, wo call the Brllish 
Empire. Their presence here to-night will, without doubt, lead to a discussion 
from which we shall learn much. The interesting lecture which Prof. Gregory 
has just delivered proves conclusively that the forces of nature are not yet brought 
into subjection to the will of man in Australia to nearly the same esetent as in 
the old world, and 1 cannot but feel that it augurs well for the future of that great 
coutinent that, whilst yet it is in as it were a plastic condition, so many uf its high 
oflicials are evidently considering tho many difficult iirublems before them in a 
scientific spirit. I must also confess that 1 am also glad to sec them interested in 
geographical questions for reasons not connected with to-night’s lecture. Another 
British expedition is about to proceed to the Antarctic continent, and 1 lay stress 
on the word ** British ” because the material assistance and sympathy which have 
been so freely given to this and to former expeditions by Australia and New Zealand 
make it quite inappropriate to describe them as being merely English. And I 
want to take this opportunity of assuring our guests that the co-oixjration of the 
southern Commonwealths is highly appreciated by this Society, i'or without it 
success would be far less probable. The growing nations of the south not only 
ought to but certainly do take an interest in tho capture of tho South Pole. Wc 
see in the papers that Commander Peary is about to undertake an expedition 
to the antarctic, and on this point I will only say to-night that this is a form of 
competition at which we rejoice. The American people, if once started, are apt 
to do the work in hand magnificently, and it is, therefore, especially necessary that 
ihe British Empire should not be backward in helping our gallant countrymen in 
their bold adventure. But we are here to-night to discuss Australian problems, 
which are many and complex, and 1 will, therefore, without further words, ask 
Captain Muirhead Collins if he will kindly commence the discussion. 

Captain Muibhbad Oolunb : I am afraid I must trouble you with a very few 
temarks, as I have not had an opportunity till I came here of reading this very 
interesting lecture. The lecturer, Prof. Gregory, is well known to all of us in 
Australia. We attach the very greatest value to his knowledge, to his experience, 
and to his research, and therefore, to all Australians who are (as we all are in 
Australia) firmly convinced of the wisdom of tho white policy of Australia, there- 
fore I say to all of us who are AusfralianB, his remarks and the arguments in 
support of that policy, and the facts which he brought forward to-night, give us 
not only hope, but the most cheerful optimism, to the successful issue of t at 



m 


«!■ MMimm fsuiioii omaoi 


aad diOcnlt jmUmi wftfsk wt fn AutmUa have be<b« 

tb»t,um$n heps mA$a,wa Qua AaUamti 

to the world thik example of a single co&tiiieDt— a li4ge contioent— with one race- 
an ideal and an object that I am sure you all mtmt agree ia wortby of a struggle 
for its attainment. I hope that none of jou here to~Digh% and I am sure I 
do not think Plrof. Gregory intended you should, will go away with the idea that 
huge as Australia is, it after all is a Idg continent with merely a margin round 
it where the rain&ll is sufficient to secure settlement. Australia is big enough to 
give away a oonsiderable area to be unclaimed as desert, and yet have plenty left 
oyer to support a very large population, and it has been said that where the rainfall 
is aomewhere between 14 and 18 inches, it is suffident in our present state of 
knowledge, and we may hope ybt to go further, to give all the advantages of 
settlement. Taking that rainfall and that standard (I have not the figoroB 
in my mind now), I know that we have in Australia certainly four times ab 
much land capable even of settlement as there is, say, in a great country like 
France, where we see a connderable population. Also another authority has said, 
that even with our knowledge now aad with our progress in the application 
of science to farming in dry countries, Australia is capable of supporting a popula- 
tion of quite 100 million at a high level or high standard of civilization. 1 think 
that, at any rate, will afford to us a considerable margin for a very active policy 
of emigrarion. The figures which Prof. Gregory brought before us to-night witli 
regard to the increase of population were also equally instructive. It is significant, 
and it is a point often lost sight of, that, 1 think from somewhere about 1850 
to 1900, the population in Australia increased ever so much nqore rapidly than 
it did in Canada, and now although we suffer in Australia from our remotenesB, 
and in that respect we cannot compete with Canada, yet now that the attention of 
eveiybody in Australia is directed to the necessity of Increasing our population, wc 
shall enter undoubtedly upon a more active and more progressive policy. Also, 
I. may say too, that as far as irrigation goes, although Prof. Gregory made some 
remarks with regard to perhaps the difficulties of irrigation over a certain area, 
I think a great many experts in irrigation are convinced that Australia offers 
wonderful opportunities to the irrigationist ; that the contour of the country is 
most suitable for it ; that the rivers we have provide, at any rate in certidn areas, 
sufficient water when properly conserved to carry out large irrigation schemes. 
We are carrying them out in certain districts now. We have in the reservoir 
in New South Wides, where \^e are impounding the waters of the Murrumbidgec, 
an undertaking, I think, as big as that of the great dam of Assouan in Egypt. In 
agriculture knowledge increases very rapidly, and no doubt we will, as time goes 
on, increasingly find methods, and successful methods, by which we will more and 
more be able to combat the drought, and the drought, like other bogies — like 
the bogey of the impossibility of the white man to labour in tropical countries— 
will tend to disappear. Prof. Gregory’s remarks with regard to that question 
on the people working in the sugai' plantations, 1 think were most valuable, and 
those present who have not read his article in ^e last number of the Nindeefidh 
Century, I would commend it to their attention, as in that article he brings 
forward some most convincing facts with regard to the sugar production m 
Queensland. I will not detain you any longer, as 1 dare say there are many 
others here who have a more extensive knowledge of some of these facts thau 
1 have. 

Prof. L. W. Ltdk : I do not think thaV I am in a position to speak, vrith so 
many genttomen here who know the conrinent at firrt-hand; but there are two 
points 1 would like to draw attention to, briieving all the time in a white 
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AustnlUk The first is that Prof. Gregory seemed to me to pass o^er the two most 
important results of the isolation of his continent. That isolation produced two 
ezceedinfi^j important political results. The first was that of all the continents on 
Karth, that continent alone has never been touched by war ; more than that, she 
has never been touched even by fear of war. Consequently, all her great cities are 
down on the ooaat — ^put down where they ought to be, without any regard to any 
strategical defects of the position ; and therefore from the very first they were in 
a position where they could oommiad the maximum of trade and commerce. That 
is the fundamental geographical basis of the high yer capita returns of Australian 
commerce. There was another result of that isolation. It made colonization so 
late in time, that when it did oome it was with every possible advantage compared 
with Canada. It sprang into full birth at once, just as Germany more or less did forty 
years ago in her industrial life. The success of the wheat industry that Prof. 
Gregory referred to was due, in the great wheat colony of South Australia, almost 
entirely to the advanced scientific conditions under which the colony was settled. 
Then as to this matter of tropical settlement, he appeals to history and physiology, 
and says both are in his favour. I do not think for a moment either is. In the 
first place, the mere fact that children are born and survive in a climate is no proof 
whatever that the climate is suitable to the race to which tliose children belong. 
The vital question is. Do they survive true to type ? The answer of hist)ry, under 
apposite conditions, is absolutely No; they do not survive true to tyi)e— Hindustan 
and Mesopotamia, Italy and Greece, all tell you the same thing. So do the French 
and the Spaniards in North America, where the French went too far north, and the 
Spaniards went too far south. Where a race moves to a climate fundamentally alien 
to them, the race invariably is modified, and in about 97 or 98 per cent, of cases it 
deteriorates. By all means have a white Australia, but see that the whites are white 
in temperament and mind as well as in colour and by birth. I do not understand 
what Prof. Gregory means about his -physiologists asserting that there is no definite 
factor that you can mention. We know absolutely the physiological conditions that 
arrest the mental development of the negro in early youth ; we know with almost 
equal certainty that these physiological phenomena are due to climatic control acting 
almost entirely through the particular food appropriate to the climate. And I feel 
sure that the researches of Prof. Sneddon and other sociological investigators in or 
America will end in proving that you can trace distinctly an increaw of mtei- 
lectuality in the negro in North America with change of climate from so 
to north, accompanying a corresponding change of food, so that the 
of intellectuality amongst them will be found north of the line where *7“ ^ 
sugar oeue to natural foods. I feel perfeotly oertato *** “^ .^ TK 
will without any question of doubt in their own minds that no nation, wluh^or 
black, can colonize a tropical monsoon climate mthout 

must deteriorate in that part of Australia, I say , ihen, let it no Prof 

Sir JoHK Tayzeotb : I promise you that I am not going to grt ^ 

Lyde and Prof. Oiegory,but I ahould like to tell you, as a 
once of the trotios, you will be surpriBed to know bow the con ion ^ 
m the mode of living rinoe the Introduotion of cold storag^ Md I ^ 
the opinion of the anthoritiea quoted by Profs. Gre^ry m y « 
iu any way to the great change brought about by the introduction of 

Queensland. I came to the oondnslon ttot if ^ industry. 

it would have be«i used for dairy faming in 

I desire to thank Prof. Oiogory for the very interesting paper ne 
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to-nigbt, and, as an Australian, it is pleasing to me to know that Prof. Gregory 
does not forget Australia. There are persons who are now living in this country, 
who, although they owe their good fortune to A.ustralia, forget that country 
altogether, and, in some cases, go so far as to express unkind sentiments tpwards 
her. 1 feel sure that I voice the sentiments of Australia in tendering our best 
thanks for Prof. Gregory’s paper to-night We are living in a distant part of the 
empire, the isolation of which has led us to adopt a policy of keeping our country 
for the white races. We are determined to give white labour the fullest possible 
opportunity in our tropical country. So far it has been clearly demonstrated that 
we can produce sugar with white labour. However, we can only ask the people on 
this side to bear with us, and give us their sympathy in helping us to carry out the 
policy that we conceive to be the best for our country. We venture to hope that 
the people on this side of the globe will remember that there is in these great overseas 
states room for great expansion, which is important in connection with the solving 
of that great problem of the Mother Country, namely, congested population. We 
are anxious to co-operate in every way with the Mother Country in promoting the 
best interests of the Empire. 

Major T. B. Bobinbon: 1 should like to express the extreme pleasure with 
which 1 have listened to the lecture with which we have been favoured to-night. 
It is good to hear a man, who knows so well what Australia is, come here and 
in this great city toll the citizens of the Empire of the rich and wonderful land there 
is on the other side of the globe, and which belongs to them. It is one of the 
duties of the Agents-General in this country to keep on telling the people in Great 
Britain that these great possessions are theirs and waiting for them%to occupy. I 
was very gratified, indeed, to hear so many good things about Australia ; but the 
one great want we all of us realize is that of water. 1 ap disappointed that Prof. 
Gregory is among those who think that the water we now get from artesian 
wells is likely to decrease. Most people hold the opposite view. Pro^. Gregory men- 
tioned in connection with water on the western side of that continent, that we wore 
dependent almost entirely upon the water got from the shallow wells. Now to-day 
there comes a telegram from Melbourne reading as follows ; Borings carried out 
by the West Australian authorities on the route of the proposed trans-continental 
railway have resulted in water being struck at Madura, and also at a point 340 
miles from Ealgoorlie. Sir John Forrest is confident of a good artesian supply 
which will greatly reduce the cost of the railway being struck, and add a new 
pastoral and agricultural area of from 20 to 30 millions of acres to Australia.” 
I think it is extremely gratifying that this telegram should have come through 
at such an opportune moment, when the impression has perhaps been left upon 
your minds that Australia may be in places short of water. Of the great possibili- 
ties of Australia we have as yet only a most imperfect conception, and although 
there may be parts where water is very scarce, granted that there are inducements 
of another character to attract population, 1 feel satisfied that means will be found 
to give them an ample supply of water. When we remember the enormous rainfall, 
it seems very regrettable that means have not yet been discovered for retaining that 
water upon the surface, and utilizing it for irrigation and other purposes. In the 
wet seasons the surface of the sea at the mouths of the great rivers, and for miles 
outside them, is soiled and discoloured with the muddy deposits which have been 
brought down the rivers by the rains. I do not quite understand the disadvantages 
which Prof. Gregory spoke of in connection with those two large tracks of pastoral 
country,’the one on the west and the other on the east side of the northern territory 
— ^how they are handicapped by the fact that their outlet is through another state 
to the sea coast. I think now that Australia has federated any such disadvantage 
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hae almort dtoappe^. I ahould like to thank Prof. Gregory for the cmforting 
aasuranoe he has given us with regard to the sugar industry. A great many people 
were once in conriderable doubt as to whether sugar could bo profitably grown 
by white labour, and it is very gratifying to And that 90 per cent, of the sugar 
is now grown entirely by white labour. 

Mr. Wm. Datidboh : I thank you very much for the privilege of boin<» 
present here to-night to hear the paper by Prof. Gr^ory, whom I have the 
honour and pleasure of knowing. We were officially associated to some extent 
ill Australia. I am in accordance with what he said with regard to the development 
of Australia in almost everything, except in regard to the general ap]»lication 
of irrigation. There are very limited supplies of water in Australia, and wc arc in 
Victoria doing the best wo can with our jxirtion of them. I think the arable hind 
of Australia is infinitesimal compared with the whole extent of the continent, and I 
think it is confined entirely to the south-eastern portion of the island, that is to 
say, Victoria and the section of New South Wales stretching west <o the River 
Darling. Irrigation is not so much wanted on the belt east of the Dividing ranges 
where there is an ample rainfall and rich soil capable of assimilating it. I am very 
sympathetic with Prof. Gregory’s optimism us regards white labour in Queensland. 
I do wish he would come out to Australia once again, and make a trip, not iuto tho 
sugar-growing country of Queensland, but into what 1 think, after all, will ho the 
groat asset of Australia — the north-western portion abutting on tho Indinn ocean 
from Point Darvvin to the lat. 20°, and all those great tracts of cmintry, which 
would produce all the artillery horses the English army and all the armies of the 
world would want, if they were only bred up properly. If he would take one of his 
lightning visits, we would obtain from the Professor a lot of information which 
would be valuable to us. 

The President: As the time is getting on, I think I h.ad better bring this 
discussion to a dose, and call on Prof. Gregory to reply; but 1 am sure I may, in 
your name, thank him sincerely for his most interesting lecture. Both your 
applause and the way in which you have listened to the lecture must have con- 
vinced him that we have been all exceedingly interested in what he has said. I 
will merely thank him sincerely for his lecture. 

Prof. Gregory : I thank you, sir, and all the speakers for their kind remarks 
about my paper. One or two points have been slightly misunderstood. In regard 
to the area available for irrigation, I quite agree with Mr. Davidson that it is very 
small in proportion to the total area of Australia; but along the Murray and 
the Darling, and the rivers of the eastern coast and those of the northern 
territory, there are extensive areas which are extremely well adapted for irrigation, 
as Captain Collins has pointed out. I quite agree with Major Robinson that the 
real solution of Australian water difficulties is the storage of water. The amount 
of water which runs wasted to the sea in the winter is enormous. Australia has 
undertaken the construction of storage reservoirs on a larger scale than any other 
continent. Major Bobinson asked in what respect the pastoral areas in the southern 
part of the northern territory would be handicapped by not having an outlet 
to the sea in the same state. It is quite true that siuce the Federation there are no 
luterstate Oustoms, and the areas would get their products to the coast without any 
customs dues ; but they would be under different administration as regards railway 
development, agricultural and mining regulations, education, and the many other 
departments still left to the State Governments. Hence there would be an 
artificial divide betwen these districts and their natural outlets, and I think it 
would be much better if they could be kept under the same local administration. 

Ib rogard to the white labour on the engar-plantatioM, I may say that when 
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the Act was passed in 1901, 1 was Tery douhtful as to the chances of the experi- 
ment. I remember asking two distinguished Australian politicians whether they 
did not think it was rather a reckless step to take. The yiew has been expressed in 
this country that the policy was forced upon Queensland by the Labour Party in 
the Southern States ; but this was not so : it was forced on ^e (loYemment by the 
oYerwhelming demand of the members from Queenslaud itself. 

I was extremely glad to hear of the disooYery of artesian water in the area along 
the proposed trans-continental railway east of Ealgoorlie. It has been known for a 
long time that there is artesian water under that country, but all that has been 
obtained is so salt that it is of no use. It has been confidently hoped that fredi water 
would be found in that area, and thus remoYe the great difficulty in the way of the 
trans-continental railway. On the assumption that the newly-found water is fresh, 
we can congratulate Australia on this Yaluable disooYory.* With regard to Prof. Lyde’s 
remarks, I haye been carefully into the physiological arguments, and haye come to 
a different conclusion. His remarks show how groat a change has taken place in the 
position of those who object to the possibility of tropical colonization by the white 
races. Until recently the point adyanced was that no white men could work in the 
tropics. That position has been abandoned, and the difficulty with tropical dimato 
is not its immediate but its ultimate effect, by injury to the type. That is much 
more difficult to check, because it is a prediction for the future. The eyidence from 
the Spaniards in South America I do not think is worth much, because so many 
other effects than climate haye contributed to their change of type. The statement 
that whites degenerate in India, if they live there generation after generation, was 
contradicted in 1873 by Sir Joseph Farrer. He refers to his examjnation of white 
people of the third generation born in Calcutta, and he tells us that “ neither in 
physical nor mental properties was there anything to suggest marked degeneration.** 
The opinion of such a distinguished medical authority shows that degeneration from 
type when people are Hying under suitable conditions is unnecessary. 1 quite agree 
with Prof. L}de that if people liye on unsuitable foods, they will degenerate; but 
food is not cHmate. The improyement in the negroes in the northern states of 
America has been due to improyed conditions of life and food, and not due to 
climate. So many of the factors which have been claimed as causing degeneration 
arc not climatic, and can be eliminated, and T am sure that when the white people 
settle in tropical Australia, they will be protected from these known causes of 
degeneration. 


THE RIVER UAUP^at 

By HAMILTON BIOS, B.A., M.D., F.R.a.S. 

The Uaupds or Caiary ia one of the great tributaries of the Bio Negro 
entering that stream from the west, and is of salient interest geo- 
graphically, etbnologioally, and perhaps for its commercial possibilities. 

In 1854 Wallace ascended the river to its Cuduairy affluent, and 
about this time Spruce journeyed up the stream for a short distance. 
Stradelli, in 1891, reached the Jurupary Oaxoeira, 71° 9' W. long., 
and in 1904 Eooh-Grfinberg ascended to El Dorado, a point ten days’ 

* Information since reoeiyed from Australia deacribes this ilater as ** stock water.” 
so it is apparently brackish, 

t Map, p. 744. 
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journey beyond. It was thought that the river took its origin in the 
Andes, having its source at no greater distance than 90 miles south of 
Bogota, a statement credited to Wallace and espoused by Orevuux, whose 
knowledge, however, was oonfined to descents of the Quaviare and 
Caqueta, contiguous rivers entering the Orinoco and Amazon respec- 
tively. Strange it is that Grevaux, who determined positions by 
occasional astronomical obaervations, and who must have known the 
Uaup6s to be south of the Guaviare, should have reasoned thus, and 
stranger still that he should have map|>6d the TTnilla as debouching into 
the Ghiaviare, when, in fact, it is the north fork of the Uaup^s, and rises 
;$0 miles farther south. 

The heavily forested district limited on the north by the Guaviare, 
and which is the commencement of that stupendous area of the Amazonas 
forest, is designated here as the Vega de Caqueta, the district in which 
rise the Ynirida, Guainia, Issana, and Uaup^s rivers. Crossing* it 
obliquely north-east to south-west is a line of low hills extending from 
the Guaviare to the Ajajii, an affluent of the Apuporis branch of the 
Gaqueta, and these are probably the hills which Wallace * refois to as 
situated on the north bank of the Issana in about I"' N. lat., 70' W. long., 
mentioned as the Serra Tunuhy. They are, however, ^vest of the 
71st meridian, and begin in 2^ 0' N. lat. On the map of Manocl Paz 
they are designated Sierra Tunahi, and placed on the north of a river 
which Paz calls Guainia (oabeoeras de Bio Negro). The stream that 
takes its origin from these hills is known locally among Oauoheros and 
Indians as Cano Grande, and much mystification and conjecture exist 
as to its real identity — whether the Tnirida, which is probable, or the 
Guiania, or the Issana, a most unlikely possibility. Innumerable canos 
course across the vega, and all of these are gathered in by Cano Grande, 
which early asserts itself as a stream of importance. 

To the west of these hills the country intervening between them 
and the Andes is a trackless wilderness of dense forest and swamp, 
enclosed by the Guaviare and Oaqueta (^sterns, whose headwaters, 
rising in the Andes just to the east of Jigante, might be said to 
intercommunicate, so close is their juxtaposition. To reach this country 
from Bogota, a line of march east across the Andes was pursued by me, 
beginning July 26, 1907, to Yillavioenoio, thenoe south over the llanos 
to San Martin, a cattle centre and last outpost of Colombian municipal 
control. This ordinarily can be aooomplished in a week or less, 
depending upon the season. Heavy rains, however, with resultant 
swollen streams so complicated and retarded the progress that sixteen 
days* time was consumed. Here several weeks’ more delay had to be 
patiently endured, and periods of fever were alternated with disput^ 
tious conferences, in which all the town partook, as to whether Bio 

• ‘Travels on the Amaion end Bio Kegio,’ p. 4177 By A. B. Wallace. London, 
1853. 
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Unmi0bpiieM inioRhOM^^ Am M m^p of Codazzi, wbiot 

ad&med a will of mjr Adobe re^dwce, mm aa Inijdruiion for every 
qmdnnno to xlliuitnite his partioahr views, farther enhanced bj tbe 
Buboming of whatever poor ignorant Indians happened to be in town. 
Oeographioal enthusiasm, however, gave way to Snanoial oompntationB 
of what it would cost to descend the Ariare to tbe Ouaviare, and then 
transport the cargo southward aorosB the densely forested country to 
the upper afi3.uenta of the XTaupSa. San Martin had ** cornered the 
exploration markeV* and the values of men and supplies soared accord- 
ingly. Eventually, however, a compromise was effected, though at a 
ridioulousiy high price. 

From San Martin it is two short days* march to Iraca, a house on 
the Cano Oaimeto, a small afl9uent of the Ariare, and used as a port of 
emharoation. The Savanna country ^of San Martin gives way to one of 
elevations and depressions, known locally as sarranid, whose trough-like 
vales were filled with dense growths of mauriohe and oumari palms. 
This stretch forms the watershed between the Mefa and Guaviare 
systems, trending along the Ariari, which rises in the Paramo de Sums 
Paz near Fusagasugd, southward, till it debouches into the Guayahero, 
or Guaviare as it becomes known below the junction. Four days were 
spent descending the river leisurely, which flows in ^big meanders, 
sometimes through densely forested areas, at others swinging by land 
more elevated and open. As it approaches the Guaviare, islands become 
numerous, as well as alligators of gigantic proportions, though of less 
pugnacious disposition than their combative confreres which menaced 
Crevaux in his descent of the latter stream. The voyage was uneventful, 
barring the attempt of a large macarel, a serpent of the rattlesnake 
family, to force the fighting by boarding the canoe, once his anger was 
aroused by a heavy blow of a paddle for his temerity in mid-river iii 
crossing our bows. The rencontre was unpleasant till the temporaril> 
inaccessible guns and cutlasses could be obtained. The Ariare has no 
tributaries of any size, and its densely fringed banks give way to open 
savanna, usually loss than half a mile from its shores. The rubber 
trees of commercial value are the Oaucha negra and Oaacha rosalia, though 
not seen here in any unusual abundance. 

A prominent hill south-west, the beginning of the range before 
mentioned, marks the near approach to the confluence of the Guaviare 
and Ariare, which was reached in the early evening of September 17 , 
and just below the junction on the right bank is the barraoa * of Oarlos 
Borrero, brother of two men of my pdrty, who, signalled by our gobono 
(ox-hom) blasts, stood waiting to receive us and offer advice on the 
landing, rendered doubly difficult by a swift current and steep river 
margin. 

Near Puerto Alturo a zambo and myself, disembarking some distance 


* Shed or shack 
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down tho riTer ewly in tiie morning, intending to pnonio monkeva for 
breektet, got separated firom each other, spending a miserabto day 
flonbdering heli»lesaly about in a big laguna, from which we wen 
unabto to extrioate ourselves. Heavy thunderstorms were suooeeded 
by night, further oomplioated by our stumMing upon a ■mall herd of 
peooaries— unpleasant opponents to meet when ammunition, menUl 
energy, and physical strei^ are alike exhausted. The in-and-in 
fighting alnlity of these an im a l s 1 have witnessed on numerous occa- 
sions, when they, with jaws shot away, legs broken, and bodies fearfully 
mutilated, have badly punished big hounds. A providentially fallen 
treo-triiuk saved us from an ignominious end, allowing later an in- 
gloiious return to oamp, and the slaughter of three of our valorous foes. 

From Puerto Alturo to Santa Maria, after a couple of liours, a 
natural clearing is reached, which allows a view of the low-lying sierras 
that appear from a distance as an even tree-covered elevation of mesa or 
scarp formation ; but a close approach reveals a very different condition, 
for they are seen to bo distinct domes separated by deep impenetrable 
ravines, gloomy chasms, huge fissures and beetling olifis, while an 
impenetrable jungle of carob, palm, and scrub contributes to the eeriness 
and desolation. The trail winds through gorges, canyons, and tunnels 
formed by massive blocks of rock, superimposed upon others, whose 
igneous character gives evidence of some past cataclysm. Where bog 
and sand have been scoured away, the corrugated sooriaoeous quality is 
everywhere indicative of the previous molten condition, and over such 
a bed the Lindosa, a shallow but broad stream, oourses to empty into a 
laguna of the Guaviare. 

When Gano Grande is reached, bullocks are dispensed with and the 
men become cargueros. The packs are divided into small lots, whioh 
enable them to be oompaotly placed in a cradle or saddle constructed 
from two stems of the tough mil-peso palm, whose leaves are so plaited 
as to form a framework 3^ feet high, 1 foot broad, 9 inches to 1 foot 
deep, in whioh cargo may be most expeditiously carried through thick 
woodlands. When material is obtainable, such as sacking made from 
jdta, it is whipped to light strong sticks and used by preference. These 
are carried upon the back by means of forehead and shoulder bands, for 
which the tough bark of the bornu is utilized. Extraordinary feats of 
strength and endurance are enacted, 6 to 8 arrobas (150-200 lbs.) being 
carried for long distances over the roughest kind of trails and single 
slippery narrow log-bridges, where a misstep means grave or fatal 
consequeuces. They work on the most meagre diet, principally coarse 
kulled maize, whioh is boiled, seasoned, when fortunate, by brown 
^ugar, came seca^ or tapir. 

Calamar is on the left bank of the Unilla, where a small clearing 
l»as teen effected, and a path leads south two days distant to the Itilla 
river. Here I remained three weeks taking observations, and gleaning 

No. .VI. — JuBB, 1910.] ® ^ 
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eVVQTMlrtofiBfintttiiflblhimll^^ The Unilla heu 

ia at jmriB wU^ and vaiiea in dapA from aUwintIm to d&thoou, 
•oooidiiig to the mmoo. Jmt abovo Cahmar the riw fhrfa into two 
imiiAvi^hle whose indiyidmlity beoomes lost in ospilkry-hkf^ 

rivuleis. 

On October 28, with two men and packs reduced to ride, sextant, 
bammocks, and sparsest rations compatible with droumstances, a march 
aoroBB the vega toward La Sal was begun, where a great laguna was 
said to exist, which I imagined might be the one depicted on Faz*8 map 
in connection with the Guainia, but it proved to belong to the Guaviart 
The route was east of the one taken when working south, and worse in 
every way. Oano Grande when reached was 22 yards wide, fathoms 
deep, with a rushing torrent over which it was necessary to construct 
a bridge. On either bank were caucheros bivouacked preparatory to 
mobilizing in La Sal, and these, working in conjunction, felled opposing 
trees to look in mid-stream. Held, however, by intervening limbs oi 
others, it required some daring work of cat-like agility before the trees 
fell clear. Ohonta palms were stepped as buttresses, others lashed as 
railing with yary, a vine of the size and oonsistenoy of telegraph-wire, 
which trails from the trees in a profuse fsshion, and in three hours a 
bridge was open to traffic. From here to La Sal is a good tapir country, 
and each camp had its paeera (raised framework of crossed poles), upon 
which meat was being cured by roasting and smoking. 

Just before La Sal is reached the trail strikes across a swampy 
savanna, a path due west leading to San Job6, where an abandoned 
malooa exists a mile or so back from the river, upon a plain of lava 
formation covered with coarse grass and ohaparal. La Sal is made up 
of sheds and kitchens, a despatching and distributing point for rubber oi 
the Calderon impreaa, and presents a busy scene when the Indians and 
caucheros are in with several months’ gathering of rubber. From here 
an ascent was made, two days, to Puerta Alturo, the night being passed 
at San Jos6. Our smoke from the maloca awakened the curiosity or 
resentment of some Guahiba Indians, for two naked specimens appeared 
from apparently nowhere, though they were appeased by assurances 
that we were moving on the morrow, and some gifts of sugar, salt, 
matches, tobacco, and a drink of aguardiente. Within the malooa freshl} 
overturned earth showed two recent interments, an Indian reason for 
its abandonment. Toward nightfall many dusky forms could be seen 
squirming through the long grass, but some carbine-shots sent them 
scattering and scampering into the timbered recesses of the neighboui- 
ing laguna. 

From Puerto Alturo a return march was made to the west of the 
first track followed, crossing the oanos in most cases at their very 
inception. AtCalamar a tall pole was erected, surmounted with a flag. 
Close to the Earth’s surface the mornings were usually very calm, while 
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higher a gentle air-ourrent drifted oumulus doudH eastward. By noon 
or a little after onmnlo-nimbuB were Tetumed from the east, which later 
seemed riooohetted by a westerly or west-north-westerly breeze, generally 
culminating in heavy thunderstorms. The barometer was invariably 
highest at the first or morning reading, and lowest at the afternoon 
(4 p.m.) reading. Temperature was less oonstant in its diurnal variation. 
The highest temperature recorded was 98®-^), lowest 74 '6, average 87 \ 
Barometric and thermometrio readings were taken daily at 8 a.m., noon, 
and 4 p.m. Throughout this region, winter or wet season is of nine 
months’ duration, and summer or dry, three months, viz. Deoombei, 
January, and February. 

The animal-life of the Uaup^s is abundant, as attested by large 
jaguars, striped tiger-oats, tapirs, peccaries, deer, monkeys, sloths, boas, 
lioisonous serpents, agoutis, big otters, and turtles. Two varieties of 
the peccary are found, the saina or man&o, and the cerillo or oajuchi. 
The hair of the former is longer, coarser, the teeth shorter, darker, 
and the fore feet characterized by dew claws externally and internally 
placed, the hind feet showing them internally ; while the oajuchi has 
but a single one on the fore feet, and absent on the hind. They hunt 
in herds, and when excited clack their jaws, simulating castanets. 
Birds are represented by macaws, parrots, toucans, egrets, several 
varieties of the ourrasow family, gaivote or small guU, and a number 
of brilliantly plumaged birds for whose Spanish or Indian names I 
have no equivalent. Of fish there are countless varieties, the chief 
of which are the small delicious jacd; the dreaded carib4; the long 
and thin guaraou ; the b4garre, white bellied, with dorsal markings 
of dull blue ; the barbudo of big yellow belly, dorsally black streaked, 
and exopthalmio-like eyes ; the pintadillo, harlequin marked and larger 
than a salmon ; and the pirahiba. As far up as the lpanor6, the first 
fall, the manatee is found, but higher he does not go. The temperature 
of the Uaup4s 3 to 6 feet below surface was invariably 76^ Fahr. 

On December 9 the descent of the river from Calamar was commenced 
in a monteria type of canoe, with a crew of eight Cubbeo Indians, in 
company with Jo^ Espiiella, a young man of great natural intelligence, 
whose mother is of much importance in the Carijona nation, his consort 
a Iluitote, he himself master of several Indian dialects, and to whom 
I was indebted for much information and kindness. The stream was 
extremely tortuous, less than 2 yards wide in places, and occasionally 
progress was completely blocked by fioating logs and dSbrU, it being 
necessary at times, when the combined weight of the disembarked 
J’owers failed to sufficiently submerge the jam, to break it with cutlasses 
and axes. On the second day the narrow lanes began to open up some- 
what, but the stream still continued a oourse of sharp winds, twists, 
and turns. By noon of the fourth day the junction of the Unilla and 
Itilla was reached. The mouth of the first measured 38 yards, depth 
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4^ fathoms ; the seoond had a width of 47 yards, depth fathoms. 
The Uaupes just below the junotion was 74 yards wide and 7 fathoms 
deep. All measurements were made by taohymetry, and soundings 
with ship’s lead and line. The fall from Calamar to the junotion of 
the two affluents, as given by Kew-tested Watkin mountain aneroid, 
is 7 7 '5 feet. The current is stronger in the Itilla, suggestive of its 
origin at greater elevation than the Unilla, compared with which it 
is a larger, longer stream, and should be considered the main upper 
tributary of the Uaupes. Both affluents are white water. Itilla and 
Unilla are degenerated forms of the Carijona words Itiya and Uniya, 
signifying respectively paujil^ a bird of the ourassow group, and gusano, 
a worm. The Itilla enters the Uaupes flowing south 120° east, and we 
ascended a short distance to where Espriella has a house on the right 
bank at an elevation of 100 feet from the river, and whence, looking 
west, hills of a scarp character similar to those of Tunahi can be made 
out, and are a continuation of that series. According to the Indians, 
it is possible to go up-stream ten days, the last two or three of which 
it is very tortuous, and that then the river emerges from a laguna. As 
neither craft nor men were available, 1 was compelled to forego my 
plan for ascending this southern tributary, and to continue down to 
the Jurupary cazoeira (falls or rapids) with Espriella, where he intended 
working the Oaucha xeringue, or white rubber, which is not found on 
the upper Uaupes. 

Prom the junction to the Jurupary is a two weeks’ journey. Tho 
river is white water, the current sluggish, the course exceedingly 
crooked. There are not the signs of playa formation such as one sees 
in the Guaviare and rivers of greater velocity of current, the banks 
being steep, and the depth of the river near shore equalling that of the 
stream’s centre ; its corrosion shows as much work exerted against iib 
boundaries as upon its bed, as is displayed by the enormous broadening 
in places, taking on the nature of a lake, and the elaborately developed 
lagunas which flank its sides. A day's journey below the junction an 
affluent, the Jerisa (white water), comes in on the right. It is a stream 
of no great size, hemmed in as it is between the Itilla and the Macaya 
branch of the Ajaju. For the most part the Uaup4s is a desolate wilder- 
ness to the Jurupary, and to this point flows through an apparently 
level country, whose flood-plain consists of a white unctuous day, while 
the land elevated above it has a sandy soil, in some places so loose as 
to be ankle-deep and more. 

When the Jurupary cazoeira is reached, the river rushes over rock oi 
vesicular and scoriaceous texture, the denuded core apparently of a 
massif of laccolithic structure running north-north-east to south-south- 
west from above tho Issana on the north to below the Apaporis on tho 
south. Just above the Jurupary are the Fuoaron rapids, and from here 
until the Uaupes empties into the Negro are thirty oaxoeiras, as the 
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oataraotB and falls are called, and sixty corrontadaB. <'r smaller rapids. 
Difference of level from above the Puoaron to below the Jurupary the 
aneroid barometer gave as 93 feet. From here to the Negro the even- 
ness of the country is broken by isolated hills of ignoons rcu k, of dome 
and cone formation, and these, as a rule, are tell-tales of (xistent 
oaxoeiras, or so worn down as to be exposed only at low water. Below 
the J urupary rock is granitio for the most part, streaked with quartz. At 
some of the oaxoeiras are huge boulders, immense slabs, and enormous 
fragmental masses superimposed upon each other, while again fusion 
and crystallization appear to have boon synchronous. In some cases, as 
the Jurupaiy and Tatu (arnaadillo) caxoeiras, the river plunges over 
soarp-like formations, but oftener rushes down through gorges with 
dizzy swiftness, its volume broken and ohumed into engulfing waves, 
whirlpools, maelstroms, eddies, bubbles, and foam by the rough, untvoii 
bed. Most of these the natives shoot, the pilot always a man ol nerve, 
strength, and keen vision, but above all of conHummato skill. When 
iuxauaSf or chiefs, honoured me with their company they were ni several 
instances old men, and the masterful and extraordinary wa> in which 
they navigated the long, narrow, rolling, and too c»ften overloaded uMr 
through these hazardous courses, when the slightest orrci of judgment 
or physical laxity meant destruction, was such as to excite keenest 
admiration for their oanoemanship. 1 well remember a solitary indi- 
vidual on the rook-torraoed wall of the Macucu (fruit) oaxoeira, whoso 
coarse black hair, narrow-slitted and Pierrot slanted eyes and brows, 
colour, and features belied his pretensions to Lusitanian claim; when 
my Indians had just negotiated in most precarious fashion the twisting 
Nana (pineapple) above, and refused to attempt the Macucu, bo treated 
thorn with contumely, ran in turn, single-handed, the two canoes in tlio 
most masterful and sangfroid manner imaginable. 

Much conglomerate of a pumiceous and scoriaceous character, 
comented with clay, is found Mow tho Jurupary; and still further 
down-river, granite and quartz oonglomorates, and all vary from extreme 
hardness to friable and crumbling rottenness. The apparent levelness 
of the country is deoeptivo, for in traversing tho terrain it is seen to bo 
a surface of undulatiog and cnirapled unevonness, significant of a process 
of uplift having ensued in conjunction with, or as complementary to, 
the violent volcanic activity of a former period, both being factors in 
bringing about its present constructive topographical character. 

The XJaup^B in its upper portion is white water, hut lower down, in 
the ^anitic district, it becomes black water, as are its tributaries —tho 
Kerary, which comes in from the north, and the Papory on the south. 
From the Jurupary district down are found the most highly prized 
rubber trees, from which the Oaucha xeringue is obtained ; and a variety 
of i>alm called corejia, a long slender trunk with spraying top, Injcomeg 
very common here, but is not found alx)vo. 
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The Oarijona nation ooonpiee the territory of the Maoaya and Ajaj6 
rivers, and some members of this tribe wander over into TJanp^s terri- 
tory, and are the link between the Hnitote nation and the TJaiip4s 
tribes. The Hnitote women are mnch songht after as consorts by the 
oaneheros, who bring them to the tipper TJaupte. On the Oaqneta are 
two tribes mnoh dreaded on aooonnt of their hostile and nnoompromising 
attitnde toward any conciliatory advances from others, and they enjoy 
a great reputation for fierceness and bravery. These are known as the 
Andoques, the so-called white Indians, on account of their reputed light 
hue, who inhabit the territory known as “ Ohoreda araquara,” situated 
on the right bank of the Oaqueta between the Oara-parana and Bio 
Ohorida. The other is the Miranha tribe, whom Ohandless * digres- 
sively mentioned in his model brochure of the Purus. It may be that 
the Auhishiras so dreaded by the Fiojes and Orejones of the Bio Napo 
are marauding nomad Andoques or Miranhas. On the TJaup68 the 
Oubbeos occupy the territory from Oaruru igarape to below the Juru- 
paiy, the Guainanos from above the Tatu oaxoeira to the Panapan&, the 
Tarianos from here to below the mouth of the Papory, below which are 
found the Tucanos. The Oubbeos seem to be a smaller people physically 
than the others, short, slender, and lithe ; some of the largest men I saw 
were up the Onduairy, where specimens upward of 6 feet with big necks, 
square shoulders, thick arms, and powerful torsos were found. The 
abdominal protuberance so marked in both adult and young is due 
probably to the coarse, bulky, innutritions food and enormous con- 
sumption of fermented drinks upon which they subsist, rather than to 
any peculiar physical idiosyncrasy. Their colour is an olive brown, 
corresponding to j|;4 of Broca’s scale, and seems invariable — a eonolusiou 
based on a comparison of the scale with many hundreds of subjects on 
parts of the cuticle least exposed to sun and pigmented decoration. Tlie 
eye is dark, the palpebral fissure narrow, not oblique, pointed at its 
external aspect, and the upper lid so heavy at times as to suggest the 
puffiness of oedema ; but the eye by no means conforms invariably to 
so Mongolian a criterion, closely resembling the European eye in many 
other cases. The hair is black, lanky, coarse in the male, fine and 
glossy in the female. The faces are esoutcheon-shaped and hairless, 
chins rounded and receding, noses from straight and husguS to hooked 
and Chinese flat types, region of cheek-bones flat, lower lips large and 
inclined to turn slightly downward. The ears are not large, lobes 
absent or slightly developed ; heads of the brachycephalio type, though 
I have noticed cases of extreme doliohooephalio variation. Teeib are 
generally poor. 

They are capable of great and prolonged exertion on the smallest 
possible amounts of food and sleep, dnmbering evep in the open entirely 
naked, exposed to wind, rain, and lowered temperature, awaking usually 

* Proceeding oi Oie rol. 86, 1866, p. 86. 
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when the vitality of the various bodily fanotions have reached its 
lowest ebb at 4 a.m.,then huddle chattering and shivermg aronud a fiie 
until the natural warmth of the body temperature is restored. They 
are amphibiousv bathing many times a day, and all are good swimmers, 
doing the erroneoudy termed Australian crawl stroke as naturally as 
they walk, which seeniB characteristic of the aborigines of all the leraer- 
known distriots of the world. Their oanoemanship stands foremost and 
perhaps ime4iialled, judging from an experience of many river journeys 
in the wildernesses of both North and South America' Trained from 
earliest youth with a Spartan mode of procedure, they are made to run 
most dangerous rapids in tiny ub4s, taught in a dramatically practical 
way the rudiments and soienoe of a craft in which they attain a pro- 
ficiency when ten or even younger that no white man could hope to 
achieve during a lifetime. It is the result of training and expe- 
rience of countless generations in which environment and heredity 
are predisposing and influential factors. 

The canoes or dugouts, known as ub&s, are made from tree-trunks 
such as the caohicama, gouged out by burning, with considerable sheer 
imparted stem and stern, which gives a rise from amidships to either 
extremity, but lacking the square blocked-out overhang aft which 
characterizes the craft of the Napo river people. The paddles are 
circular blades sometimes as much as 16 inches across, with ogee-shaped 
throats, long, straight, smooth round looms, and cleverly fashioned 
handles, the width of the palm affording the handle hand firm finger 
grasp. These are hewn out of a single piece of wood with a mneheto 
in from twenty-five to thirty minutes. Their ubds vary from 5 ti» 50 
feet in length. Notwithstanding the Draconian rigour of upbringing, 
fathers are affectionately attached to their male offspring, and generally 
insisted upon bringing their hopefuls along, who, however, worked hard 
and copied the elders in a ludicrously precocious and serious way. The 
men always parted from the wives in a very reluctant and unwilling 
fashion, and only because the mandate of the tuchdua or chief compellod 
obedience according to maloca polity ; they disliking intensely at having 
to leave their households even for a day, and the exasperating and 
treacherous desertion, fraught always with embarrassing conditions and 
grave possibilities to the abandoned explorer, followed several times in 
consequence of this non-nomadic and nostalgic idiosyncrasy, afforded n 
had precedent to the youths, who emulate in every way the practices of 
their elders. 

Wallace speaks of the Cubbeos as cannibals* who eat th*"ir dead 
enemies, and make war for the purpose of obtaining human flesh, but 
evidences of anthropophagic tendencies are by no moans confirmed. 
The old slave-raiding days, when Portugpiese and Indians ascended from 

• ‘ Travels on the Amazon and Rio Negro,’ p. 498. By A. B. Wallace. T^ondon : 
185)3. 
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the Rio Negro and spread terror and havoo among the XJanpds tribes, 
killing their men, burning their houses, and impressing the women and 
children as slaves, are still doubtless remembered, and counter aots of 
violence and murder do occur as a resultant perhaps of the outrages of 
those man-hunt days. 

Three years ago, four Oolombian caucheros, Hartiano Murcia, 
Francisco Oordova, Nasario Jimenez, and Antonio Quintera, ascended 
the Cararu garape to a settlement of Cubbeo Indians, ^and were so 
hospitably received as to be fooled into relaxing the vigilance and close 
co-operation they had previously agreed upon. As a result, each was 
shadowed and murdered in the most revolting fashion. A year later at 
the Jurupary falls a oauohero and his companion, a male Huitote, were 
transfixed with lances such as are used for killing tapirs, by Indians 
from just below the caxoeira Mandi. The maloca of these Indians is 
some 8 miles back from the main river, an ascent up an igarape being 
first necessary, and then a walk of an hour or more across undulating 
sandy soiled, densely forested country, with several unbridged streams 
to cross. 

In company with some caucheros and Raimondi, tu^hdua of the big 
maloca on the main river below the caxoeira, the inland maloca was 
rushed one morning, by which both Indians and pit)visions were 
obtained, and the pleasure afforded of meeting the ringleader of the last 
outrage, who is a muoh-dreadod character on that part of the river, the 
entire lot caught asleep in their hammocks. When Indians are absent 
from the main stream, away on hunting or fishing trips, the caucheroes 
organize raiding parties, obtain by bribery, cajolery, or threat from 
other Indians the whereabouts of these isolated malocas, creep up the 
igarapes noiselessly at night, sling hammocks till the first inkling of 
dawn, then with Winchesters and machetes, moving cautiously, swoop 
down on the maloca before the dogs can give warning and the inmates 
escape. Parley and compromise follow, compacts pledged by the offering 
and reciprocating of gifts, and the Indians may become valuable allies 
or the reverse. As a rule, if warning is received beforehand, all inmates 
of the malooa take to flight after having concealed fowls, food, and 
personal l)elongings, not returning till danger of unwelcome intrusion is 
passed. Occasionally a malooa is found just as its occupants left it, half 
burned out fires, utensils in theii places, hammocks slung, and everything 
arranged as though the owners* return were Imt a question of hours, 
though that malooa is never again occupied — a forest derelict abandoned 
by its occupants, the mystery and fate of whose disappearance into the 
vastness and solemnity of the wilderness baffles all conjecture. 

Circumstances were such that for two months, between the Jurupary 
caxoeira and the Ouduairy river, during which time two journeys wore 
made up and down the stream, it was necessary to take part in these 
predatory inoiirsions, and unrivalled opportunities were given for 
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Btudying the Indians under diverse conditions, 'rakon as a whole, 
they are simple-minded, sensitive, reserved people, with nhild-like 
natures, docile, amenable to kindness, obedient to authority, of great 
manual dexterity and ingenuity, extraordihary powers of taming birds 
and beasts of the forest, industrious, amiable, having great respect for 
each other’s rights, belongings, and fandlies, and live in perfect harmony 
under communal conditions. They lack, however, the inclination and 
ability for prolonged application in industrial work, and their reticence 
or shyness about personal appeal gives rise to unpleasant treachery. 
Their religion is prompted by superstition and fear, in conjunction with 
the grim grandeur and eerie solemnity of their environment. Monotheism 
manifests itself in the conception of a being of the jinnee or devil type, 
which the word Jurupary *’ interprets. This Jurupary is not a conoreto 
being, but an invisible and omnipresent spirit which lurks in individual 
ferocious beasts, as the jaguar, in the unknown recesses of the dark, 
mouldy, oavemous forests, in the roaring cataracts, in thunderstorms, 
disease, pestilence, and famine. It is necessary the Junipary’s anger 
from time to time should be appeased and his goodwill cultivated, which 
the tvmma do by inaugurating festivals oharaoterized by sottish drink- 
ing, strange inoantations, curious dances, and weird music on drums, 
flageolets, piccolos, bassoons, and pounding instruments of crude design, 
hut most effective as noise-producers. ThepagSa^* or medicine men, rolie 
themselves in grotesque dominos fashioned from bark cloth, gaudily 
painted, the head represented hy a black triangle, it being as orthodox 
that no face should be depicted as is the rnbiic of ikon in lieu of 
sculptured image in the Busso-Greek church. The male dangers adorn 
themselves with cinctures and circlets of feathers, garters of shells, 
and much pigment. The ritual is an elaborate one of dancing, which 
continues until copious and protracted lil^tions of caxirit turn the 
frenzied activities of the performers into a finale of soporific stupefaction. 

They are a people subsisting bj^ agriculture, hunting, and fishing, 
divided into two classes, an aristocracy and democracy or patrician and 
l)lel)eian orders. The former is marked by a superior mental as well 
as physical ability, and among these are included the hereditary chiefs, 
or tuchduoa, who aot as Ihe pilots in the oanoes, leaders in war, appoint 
^he festivals, arbiters of justice, sanctionors of marriage, and in some 
cases are thepa^^, or medicine men, who are credited with extraordinary 
occult powers of exorcism, oajiable of ouring disease, driving away storms, 
and iierforming a host of other miracles. Time and again I watched tlieso 
performances, the technique of which consists in alternate blowing and 
suction over the aflfeoted area of the patient’s body, with intermittent 
pauses for the operator to go behind the malooa to spit out tlio evil 
spirit. This, with cabalistic signs and passes, grotesque facial contortions, 

* Or pay^B, or peiia, or pagayers. 

t Beer made from mandioca. 
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and monk-lika intomtinna, oomplaiad thi^ traatniinil, and was of 
omiTBa of «be Canute order of eficaoy in oaring iBaim or acting as a 
prophylaotio to nndeaired thnndeTStonna Novertheleoa the do a 
great biwineas, and their feea are high. To the MUua one muat aJways 
apply for men; all are mihaervient to bis ordeto, and without his 
BAuotion one may do notbiag. 

In the oommnnitiea up the igarapes, where the malooas are from 
1 to 8 miles back from the main rirer, teth sexes go abont in a state 
of nudity, or in some oases hare a oumari string, from which a piece 
of bark cloth is suspended. Both sexes are addicted to strings of beads 
around the neok, and neoklaoes of jaguars* teeth and olaws, tapirs* teeth, 
and monk^* teeth are highly prised. The males wear their hair 
short; the females gather theirs in a graoeful knot. Just below the 
knee a garter is inTariably worn, which swells ont the calf, and is 
oontidered a highly desirable physical oharaoteristio. Among the 
Indians of tlie lower river are oooasionally seen smooth cylindrical 
pieces of quartz, similar in size to a 3«inoh seetion of an ordinary 
oandle, and these are known as ttanbuhds. They are priceless heirlooms, 
and are hatchments of the iuehduo or insignias of individuals, who are 
skilled dancers, mnnoians, and hunters. A hole is bored, usually 
through the vertical aspect, Bometimes horizontally, and^they are worn 
suspended about the neok as amnlets. Wallace states that these come 
from the upper Uaup^s, but this is doubtful for several reasons. It in 
extremely unlikely that there ever were any settlements of Indians on 
that part of the river ; they are never found among the Carijonas oi 
Oubb^oB. What rooks exist are entirely scoriaoeons in oharaoter and 
many days from the river, and quartz is not met with until the 
oataraots of the lower river are encountered. It may be that they oonio 
from the Eerary. 

Figments are used extensively, black and red being the prevailing 
colours. From the genipapa tree indigo juioe is obtained, which givet* 
an ink-like stain. This the women allow to be poured upon theii 
bodies, arms, necks, and faces. At other times they strive for a more 
sBSthetio effect, and patterns in enciroling bands, punctate spots, 
chevrons, lozenge-shaped figures, and feathered lines are traced on the 
bodies, faces, arms, and thighs. The men use a red pigment, oarajuni, 
made from the nut of a tree, and devote most of their attention to the 
decoration of the face, especially the forehead and cheeks, parallel line®* 
and fllled-in triangles being very popular, as well as crossed basketwork 
and feathered lines. 

The ladians do exquisite feather-work, plaited crowns, circlets, and 
long broad bands being oonstructed of the feathers of the macaw, garsus, 
and touoan. Double-toothed combs, which are worn in the hair just 
below the oodpital protuberanoe, hold feathers from either extremity) 
and these are never worn except on oooasions of feasts, dancing, 
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*** oanhlly in ingeniondy oonitraoted palm- 
IwsM Mli oheita dnng from the raften of the malooe. What 
jPin Mman of a*lohe there is is usually perforated, and short sjdaes 
inB*~ ti>d i Among the Hnitote women, jnst ahove the aln of the nose are 
horingSi nnAdiorfe i^es are inserted. 

The peopl* ^ XTaupfo are oommnnal, and hig stmotnres known 
as r**^****** mm bnUt, in whidh from ten to twenty families dwell. 
These an snrronnded witii cdearings, in whioh are onltiTated 

groves, maadiooa and oane fields, pineapple and pepper patobes, 
and fruit-bearing trees of ehontadnras,* grapes, and wild cocos. The 
grapes are nsnany large, purple, with a syrupy juice and an enormous 
single stone. The malooaa are built on eminenoes or elevated land 
fronting the river, and always at the mouths of igarapes, or if inland close 
by an igarape, and these igarapes are closed by strong weirs strotohecl 
from bank to bank with a fenoe of the tough split chouta palm, whu'h is 
^lled a oaouri. They vary from 6 to 20 or even 30 feet in hoigh^ 
according to the depth of the igarape in whioh they are to lie ns^. 
Even when a way has been chopped through the oaimri, one 
finds further progress by water blocked on account of fioating dibns rad 
long low overhraging limbs of trees, both of whioh act m effective 
bairiers. and so cunningly concealed is the path, that i*- 
never be guessed except by the initiated and «penenc^. Bmlt in the 
form of Trectangle, the malocas vary from 60 to 120 
from 40 to 80 feet in width, with a height lu the centee of 30 feet- ^1 
at the sides from 8 to 5 feet, the thatched roof ‘"S “ ^ *1 ’ 

pitch. At the rear a semicironlar addition 
appropriated by the tuifiua as a special opartment 
wives So far as I could ascertain, these people were for the m^t 
part monogamic. but a perquisite of the tuxdua 
Leral wives. The framework of these m^ocas 
straight tree poles, with cross-beams and 

tough vine ro^-eveiything significant f^l 

The roof and sides are palm thatch except the 

feet firan the ground is constructed of the cm<^ 3’ “ d cirde or 
decorated in colour with divers desigM o lam ^ j ^ 

grotesque figures of people and biids. 

a suspended plaited swing door, which p j, 

befor; sunrise and lowered at ranset- ^e^.^ o^t msfo 
malooa is utilized for the big fires, in , „ alomnir edges, and 
^^noTmouB oeramioB of glazed olay with ® ^ . supports of clay, 

which are rested over the ^'^^n^U^eter. Huge 

the size of some of these ovens ® ^ “ for the 

sections of txoo-trnnks hollowed ont in ro 8 covered with broad 
caxirl. the nnivers.1 drink, the Uqnor always neatly covered 


• pnpnnha or peach palm. 
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leaves of plantain or palm, also have their assigned place in oentrc. 
To eaoh family is allotted the oabide or space which the supporting 
posts of the malooa mark off, and in these are kept the family’s 
hammocks, the articles of culinary use, the mataMo, a long ' plaited 
telescoping cylinder from which the juice of grated mandioca is com- 
pressed. One end is attached abdve, and a pole inserted through the 
lower loop ; a powerful leverage is thus exerted, and the sap made to 
exude through the interstices. Among other family treasures are pipkins, 
calabashes, gourds, baskets and strainers, the Uaupds Indians on the 
lower river being especially renowned for their clever workmanship of 
these and wooden stools, which are hewed out of single pieces of wood. 

In addition to the household articles are javelins, whose butts are 
artistically trimmed with plumage feathers, and whose hollow bulbous- 
shaped coronals are perforated, containing pod rattles ; lances used in 
hqnting the tapir, so scrimshawed as to simulate the effect of inlaid 
pearl work ; circular wickerwork shields ; long bows and arrows neatly 
arranged with the tips in a shoe. These arrows are not feathered, 
there is no slit to fit the bowstring, and the tips are hard ohonta, 
the shafts being guachi, light and stiff; and wickerwork, pitch-covered 
quivers. They are very skilful in the use of the bow, and there is 
no more stirringly picturesque sight than, at the sunset hour, to see 
an Indian poised upon a rock jutting from the river, his torse out- 
rivalling any sculptured ideal. The lippling pliable muscles of tho 
limbs and the bow stiffen and tauten simultaneously, a quick suspcuRO, 
a fish transfixed in the pellucid water ; a uba gliding swiftly, noise- 
lessly past, impelled by one whose languorous graco and dark beauty 
of glorious hair, shapely arms, soft sinuous lines of shoulder and waist 
make her a fitting mate of the bronzed river-god — a scene that appeals 
through its poetic beauty and sensuous colour as only a touch of 
Nature truly can. They shoot with the left foot advanced, tho bow 
held vertically, arrow butt grasped by thumb and forefinger drawn 
to the shoulder. The style is the personification of grace, quickness, 
and accuracy. From all I could ascertain, these Indians have no know- 
ledge of curari, hence do not use it nor any other poison on the ti]>s 
of their darts employed with the bluw-gun, though curari is used 
extensively by the Banivas Indians of the Issana river just north ot 
tho IJaupSs, where a laticiferous vine from which it is made is very 
plentiful. It is pounded first so as to exude the sap, which is mixed 
with water, strained, thickened to the consistency of an unguent by 
boiling, and put into little pots. 

Their music is performed on various instruments, chief of which 
is the mambi, a dozen pipes of varying length and calibre from 3 inches 
to 1 foot, arranged in concomitant order of length; For hours together 
an assembled multitude within a malooa will watch a couple of mambi 
performers execute their dance. It is always done in pairs, and consists 



THE EIVEE UAUFEB. 697 

of a quick walk or skip or run up and down the centre of the malooa 
after the fashion of a goose step; each time the right i.x>t touches the 
ground the oadenoe is accentuated by a stamp, as is the turn and 
terminatiop, which is most abrupt, steps and musio ending suddenly 
together; copious draughts of eaxiri being tendered them, it is as 
suddenly resumed. ^ The musio is a simple melody, not unpleasing, 
though ite repetition grows monotonous. Up the Tapiri igarap4, 
whither 1 was carried by a rescue flotilla of Indians and canoes from 
an island marooned by deserters, I witnessed one of these performances, 
which lasted from sunset to sunrise, and it was here that Jurupary 
musio was at its highest deyelopment. It is surprising with what 
inimitable grace and litheness the mambi step is imitated by the 
veriest tots of boys, whom 1 have watched countless times with amused 
admirati<m as they pranced up and down the malooa. The imbaubas 
are long hollow cylinders of wood surmounted with a handle and closed 
at the bottom. They are pounded in unison as the dancers lunge and 
stamp. Flageolets are constructed from the jupati wood and the lung 
bones of animals, and a piccolo, known as a booini, is made from clay. 
Dried sheUs of the wild coco are tied together in large clusters, which 
are fastened about the legs and shaken, and maraoas, which are dried 
gourds filled with pods and used as rattles. Then there are drums 
of various sizes up to the big one of the Tucanos, known as a irocana 
or botuto, a hollowed log 5 feet long and large circumference with 
the ends enclosed, and along its longitudinal surface four holes large 
enough to admit the fist. The log is slung by a cradle of lope from 
four posts usually surmounted by grotesque and crudely carved heads. 
This is played upon with batons, whose wooden handles are surmounted 
with heads of rubber the size of a oricket-ball, and the sound produced 
can be heard several miles on a quiet night. 

A far more lugubrious noise is the Jurupary musio, produced by an 
instrument of two forms, one resembling a gigantic megaphone, and 
the other a huge bassoon. These are made from the paxiuba, and 
no women may gaze upon this instrument under dire penalty of 
death, which accounts for night being frequently made hideous, as a 
more propitious time to practise ; though without doubt this, in 
common with the severe flagellation inflicted upon females coming of 
age, which, if they survive, constitutes their dehut and signifies their 
eligibility for marriage, as well as the disinterment of corpses several 
weeks after burial, when the decomposed remains are incinerated and 
the ashes put into the vats of oaxiri to be partaken of by those attend- 
ing these grisly memorial services, is becoming more traditionary an 

customary upon the river. - 

The question of childbirth is a comparatively simple one lor tne 
mother. During the term of pregnancy she is supposed ® 
all food of meat and fish character, bnt at any time her share of tms 
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not large, as ihe meaeat together from a single dish, usiiigtheir ftugers, 
and what is left the women and dbildxen haye afterward. At the time 
of parturition she retires into the forest— if done in the malooa, a tery 
▼ekations remoring of all ntensils and belongings if entailed-^^d is 
there delivered, assisted by one or two other women. Oomplioations 
and twins axe both unknown. Both mother and child retom to the 
malooa within a few hours, where the sire is found in his hammodc, a 
Tiotim of the fixed idea that upon him is visited the necessity of fott- 
parkm pxeoaution, as he regards himself as an ill man and is so 
considered by others. Whatever this form of malingering oould bo 
olassified under, whether ascribed wholly to hysteria or to some curious 
process of seacual affinity, would be hard to determine. Mothers carry 
their young straddled across the right or left hip, usually the latter, 
supporting the child by passing her arm beneath the infantfs azUln. 
This allows her great freedom of movement, whether wriking or in the 
canoe, rendering her at all times a valuable assistant to her husband 
when engaged in hunting or fishing. The infants in this position nurse 
easily, as the breasts are of the long conical type, pointing markedly 
outward and downward, firm and resilient till the menopause, when 
they become atrophied into great loose pendulous folds ; though they 
seem singularly free.from any of the pathologioal oonditionb so commonly 
associated witb civilized woman during this period of degenerative 
change. 

The Oubbeo Indians, as the Guayibas, Garijonas, and Huitotos, bury 
their dead within their dwellings, but whereas the Guayibas and 
Garijonas then abandon their houses, the Gubbeos and Huitotos are of a 
more economical frame of mind and do not. The Uaupds Indians, for 
the most part, bury their*dead outside the malooas. At Tutioa, which I 
reached late one night, I was shown a young Indian woman merging 
into a moribund condition, suffering intense agony. To render her last 
hours more bearable, I injected quarter of a grain of morphin, and the 
result, in contrast to anything the pagd had been able to effect, produced 
a profound impression among her Indian brethren, the needle becoming 
for the moment an object of far greater curiosity than the big *405 bore 
rifle or sextant or camera. A few hours after midnight the woman died, 
and from then till burial, a little before noon, was one uninterrupted 
session of weird wailings, loud lamentations, mournful incantations, 
convulsive sobbings, in which all the residents of the malooa from time 
to time took part, putting their arras about one another’s necks, repeat- 
ing incessantly the word “ guenig, guenig.” In a hammock, an old woman, 
in a garrulous monotone with rising and friling inflection, was supposed 
to mitigate the Jurupary. At dawn the husband went forth, as is the 
custom, with his arms to shoot the evil spirit. A small ubA of 10 feet 
in length was out in halves, made into a coffin, and in this box was 
deposited the corpse in her hammock. By doing a migor share of the 
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Uftiag> atvaightaaing the limhe, folding the erme, and adjuetiBg the 
h ffid, M moet^of them seemed lelnotent to toudh her, 1 was enabled to 
ma-Ve a tectile ezemination of the abdomen, hut they resented any 
proposal lbr< itatvpty, which I was most anzions to do, as the' oaw 
preseated an interesting condition of aonte beiiberL In the coffin was 
put m o«t of the personal belongings of the deceased, a slioed gontd over 
her &oe, some food, sad assay oontribnted some little trinket of his or 
her own. The contents of a basin of |K>taasinm permanganate, in which 
1 was washing np after the oorsory pottmartm, they were espeoiaUy 
anzions shonld be inblnded, its rich olaret colour attracting them 
tremendonsly. 

A quarter of a mile behind the maloca a hole was dug with paddles, 
its depth measnredby the middle third of the men's thighs ; into this the 
casket was lowered while the assembly stood or sat in apathotio fashion. 
There wera no ezercises, nothing more than on impressiTe silenoe ; them 
each oontiibated his or her handful of earth to holp oorer the grave, 
completing the obsequies. In the afternoon came oaziri-drinldug and a 
state call from a Desana ohief of the Macu garape, a tributary of the 
Papory, who oatne to pay his respects while passing, gorgeously painted 
and attended by arm-bearers and ocnonbines. 

The Uaupds Indians seem curiously free from the most dre^ed 
diseases of dvilization, suoh as cancer, syphilis, and the ubiquitous 
appendiz. Fever due to malarial infection or simulating suoh is 
common, as ate large spleens and livers. In the territory of the upper 
river mosquitoes abound, and rest at night is impossible without nets. 
On the lower river they are absent for the most part, and infeotiou, 
if due to malarial parasites, must be transmitted by a host or means 
other than the anopheles. One case I saw of possible leprosy of the 
uodular variety, and sporadic oases of beriberi are frequent. They 
are very susceptible to, and espeoiaUy dread, influenza, or “ deflux ’’ 
and “ oatarrho,” as it is variously termed. Bye diseases are extremely 
common, espeoiaUy oonjunotivitia Infant mortality is high, on account 
of intestinal dioftaaea of protozoan and helminthic origin.^ ^th carati 
or pinia and eczematous conditions are common. Bronchitis is ftequent, 
due to the Indian’s heedless exposure ; but rheumatism is Mtioeably 
absent, and so is tuberouloeis, though with the growth of the rubber 
industry and inoreased invasion of the white man, with ooi^uent 
hybridization, wiU oome his two aborigine annUulators, syp^ and 
tnberonlosis : and the old order of things will pM ***^^^’ 

succeeded by a modernity to bo aooomplished probably by the sewing- 

machine and disease. 

* Oaused possibly 1^ some agent or nwnldy 

attributed to unwashed rioe as a cause of beriberi ainong ^ ^ 

whidh, however, while strongly supported by oironmstantial evidence, is no y 
closiyely proved and aoifiBtiflMdly eato bli i he d £M)te 
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Splendidly strong, well-woven hammocks are made by the Guainanos 
and Tarianos upon looms one or more of which are fopnd in their 
n^alooas. The batten of the warp and woof is always a stick of polished 
pirariniranga, a dark red, intensely hard, heavy wood highly prised by 
the Indians. The Hnitotos, Oarijonas, and Ouhbeos employ no loom, 
nor are the fibres woven, the longitudinal strings merely tied at regular 
intervals with oross-meahes, by which the initiated eye knows at once 
what tribe it signifies ; for the Huitotos space the distance ‘that the 
thumb and little finger outstretched subtend ; the Garijcma meshes are 
at a palm’s distance apart, inoluding thumb; and the Oubbeos is 
measured by four fingers. 

The tipitf is the Indian oane*milI, or trapiohe, and is made i>y 
two Btout posts planted firmly in the ground, with perforated borings 
to support the extremities of two smooth rollers in close apposition, 
each made to rotate from either end by detachable levers. The oano is 
fed through tUs orusher and reduced to bagasse, the juice being caught 
in earthern amd wooden vessels. The pilon and mano are huge wooden 
mortars and pestles, a hollow tree-trunk and a heavy pounder hewn 
from hard wood with a cylindrical head employed for crushing maize. 
These, with the matafrio previously mentioned, complete the crude 
mechanical devices in common usage with these people fer ages past. 

March 12 1 reached the Ipanore caxoeira, and two weeks later wo 
passed down river to San Joaquin, and shooting the Tamandiia caxoeira, 
were hurled into the whirling waters of the Bio Negro April 1, reaching 
Santa Izabel, the head of steam navigation, four days afterward. 


THE CAMBRIDGESHIRE RIVERS.* 

By the Yen. W. CUNNINGHAM, D.D., Archdeacon of Bly. 

[Abstbaot.] 

Having been called upon lately to write a short economic history of Cambridgeshire, 
1 found that the story of half the country was very closely involved with that of 
the river system of the Fons. This had been interfered with from time to time by 
the digging of channels and erection of banks ; but these great works do not alwayn 
tell thoir own story : some channels were made for purposes of drainage, and sonic 
for navigation ; some banks were meant for protection against iiood, and some to be 
used as roads. The dates and the objects of most of the works are very uncertain, 
and the problem as to the course of the river before the artificial changes began is 
one of great difficulty. I make no pretence of having solved it, but I venture to 
put forward some pieces of evidence which ought to be carefully weighed by any one 
who takes up the question seriously, from the hydrographical side, and not as 1 
have done, merely incidentally, and from the historical side. 

The face of country was entirely changed by the systematic drainage which 
was undertaken by Oomelius Vermnyden and carried through during the aeventeenth 


* Besearoh Department, February 22, 1910. 
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century by the Bedford family, and the map represents the country as it was in 
1605, before this attempt was begun. 

I. The hUtmical evt<2ence, as gathered froiA records and traditions, has been 



reason for believing that during the JlhOTeaB Uie^ water had formerly been 

and the Cam had beon 80 fiw diver^ J ^ a- «en at Lynn, « w pn>b»M« 
discharged at Wisbech, it was in his at Wisbech, and the 

that thh change began in 1236, when there was a great storm ^ ^ 

No. VI.— Jdn«, 1910,1 
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outfUl was blocked. As a consequenoe, it seevDS, a obannel was formed from 
Oatwell to Denveri and another cut from Littleport to Frfeetshonses, thus carrying 
the whole of the water to Lynn. Navigation which involved the use of these 



- Old rlter silted up. 

• — ••• New wftterwaye. 


MAP U.^AMBBIDOESHIBS: BIVBBS ZN BOMAN TIMES. 

channels was firmly established by 1802. It also appears that at the time, when 
the outfoll at Wisbech was blocked up, the Nene had tried to force its way against 
the current of the Ouse, from Benwick to Earith ;* and this seems to have resulted 
in the silting up of that channel before 1605. 

* Badeslade, * Navigation of the Pert of Lynn,’ p. 6. 
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Ifop I. Aows l^e new channels which enabled the waters of the Nene, Oue^ 

w indioatea the old channels tow^ 

Wiabeoh which have silted up. 


II. It ^ perhaps be taken for giteitod that the English settlers who formed 
agrioultural villaiees would oeeept phyHeal oUtades to oommunkation <u mfura! 
baundariet ; they could not work their common fields and pasture their stock 
conveniently on both sides of a river ; where a channel cuts across such a parish 
there ii reason to believe it is artificiaL The present course of the and Ouse 
outs across the paiiafaea of Waterbeaeh, Wicken, Btretham. Ely, and Littleport 
and we may infer that these channels are later than the English settlements. The 
old name of Looder or Lorder l)elfe» preserved in the map of the Fens published by 
Hondius in 1632» suggests a much more recent origin. But the further question 
arises, what was the previous course of the river? It has been traced along the 
boundaries between Ely and Btuntney by Mr. Oole Ambrose; and tlie quantity 
of remains he has dug up render it certain that the Romans had a quay at 
Btuntney, about three-quarters of a mile from the present course of the river. 


This channel has long since been completely silted up. Supposing this process to 
have .begun in Roman times, it appears possible that the water of the Gam 


forced its way from Upware round to Earith, and Joined the Ouse on its way to 
Benwick, and that the original course of the water iu the West river was from 


east to west. Mr. Arthur Bull, of Gottenham, has found much evidence which 


goes to show that this was at one time the course of the river at Aldreth. It 


IB confirmed by the old description of the extent of the Isle of E); (a.d. 974), and 
by the boundaries of the rights of warren assigned to Cambridge Castle in 1274. 
The critical point in this connection is Wash Lode, which seems to be entirely 
forgotten, hut which can he identified from some very curious maps in the 


parish chest at Stretham. Among the same papers there is an interesting award 
of 1298, as to the pasture rights of the people of the parishes which would be 
affected when the thirteenth-century channels were cut through them. 

111. We are thus brought hack to Roman times, and to a remarkable channel 
from Clayhithe to Gottenham, known as the Gar dyke. This would serve as a 
link in a system of internal waterways by which the best corn-growing land of 
Cambridgeshire was connected with Peterborough and Lincoln. The distribution 
of Roman remains in Cambridgeshire seems to show that they relied on communica- 
tions by water ; and the royal rights of the Saxon kings over the waterways * 
correspond to those they claimed over the groat roads. The hypothesis I have put 
forward as to the course of the rivers may he of service, if it helps to focus atten- 
tion on the crucial points— the date and causes of the siltihg up of the Gam at 
Btuntney, and of the niltiTig up of the Ouse from Earith to Benwick. 1 have been 
content to accept the sections of the country made by the eighteenth-century 
surveyors, but of course the levels should be re-investigated. On this point I 
would direct attention to the hydrographical observations of ( ?) William Hayward 
in the Harleian MSS. in the British Museum (Harl. 5011 f. 21). Dugdale made 
use of this, but omitted many interesting details as to the feeders of the Gam, their 
direction and the quantity of water they contained. I am well aware that the 
hypothesis I have put forward bristles with difficulties, and I will only say that the 
only one of these difficulties which I have tried to face— as to how King Onut 
rowed to Ely, if there was no river there— does not appear to me insuperable. 


Dr. Stbahan : This has been a most interesting account of the feniand rivers. 
That they have frequently changed their courses is obvious ; indeed, rivers in an 

* ‘ Domesday Book,' I.. 298 b. I, also • Laws of King Edward the Confer ’ 
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area of obatnicted drainage of that kind mnst always be ohang^ng their courses, 
and| if left alone, will certainly change them again. No doubt in the paper there 
is further evidence than we have beard as to the date on which these dhanges have 
taken place, but, so far as 1 have been able to judge, the actual dates of these 
changes are, in certain oases at any rate, mere hypothesis. There was one example 
I might mention. No evidence was brought forward of the Gar dyke being 
Boman ; it was stated as a matter uf opinion, and although 1 do not for a moment 
say it was not comet, still we are accustomed to look for proof of such matters. 
The paper is one which should lead to an interesting dimnssion, and I will now 
invite remarks. 

Dr. J. W. Evam : I am sure we would welcome many papers such as this 
which give us informaUon with regard to the geography of our own country in the 
past. Tl^ is important, not only for the sake of Geography itself, but for the 
understanding of history, and a great deal more might be done in the same direction. 
I must demur, however, to the author’s argument that a parish extending across a 
river is proof that the river had once adifferent course. 1 agree that the boundaries 
of parishes are often of great antiquity and important as historical evidence. In 
fact^ all ecolesiastteal boundaries are of historioal importance, because they are, as 
a rule, maintained unaltered through long periods of time. It is well known that 
in France the episcopal dioceses represent some of the old tribal boundaries, which 
ceased to exist for political purposes over one thousand years ago. But I cannot 
believe that in a country like this, where the water is made use of to such an extent 
for the purpose of locomotion, the area which was cultivated by a particular settle- 
ment would be confined by a river as its boundary. I know somet^g of primitive 
communities in different parts of the world, where they are, I should imagine, in 
a very similar state to that of our ancestors when these parish boundaries were 
drawn, and my experience is that in cases where suoh'a community has settled on 
a large river, it nearly always has farms or plantations both immediately opposite 
the village, and down-stream sometimes at a distance several miles, and the 
agricultural ground belonging to a village is therefore apt to be scattered about on 
both sides of the river wherever the ground is favourable. I may add that I think 
a careful study of these streams might enable us to attack the problem whether 
there has been any variation in level within historical or late prehistorioal times 
I should like to ask the author whether he has considered that question. In con- 
clusion, I must congratulate him in bringing forward a valuable paper of a type of 
which, as 1 have said, we should like to see many more. 

Dr. CuNNiNGHAK : I am very much obUged to you for the kind way in which 
you have received this paper. I will say just a word or two about one or two of 
the questions asked. In the first place, 1 quite acknowledge that the dates are very 
uncertain with the exception of 1236, which I think we may take as the time 
when the Wisbech outfall was blocked up, and the forcing of the water towards 
King’s Lynn took place. I think that is a definite date. With regard to the three 
alternative routes— the present route from Oambridge via Ely to Littleport, the 
Stuntney channel, and the Wash Lode channel — ^I do not think there is any 
evidence as to the dating or even as to the relative order in which the water went 
by one rather than by the other ; the only suggestion is, I may say, that since 
there was a living tradition in regard to the one route, and no living tradition in 
regard to the other, the channel to wldch the living tradition attaches is probably 
the later. The remains show that it was used by the Bomans, though it may be 
pre-Roman ; and we have no evidence of any persons who were able to undertake 
a great scheme of navigation of this kind since Roman times. It is very difficult 
to believe that anybody would have undertaken it in the long period of the Anglo- 
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Saxon kioga. In regard to the parish boundaries, I entirely agree that it is not by 
any means conolusive. At the same time, I think in the case of those particular 
parishes where there is a great deal of land that is mostly used and probably has 
been used for pasturage, and where there are little bite cut off from the rest of the 
pasturage of the Village, it is rather difficult to conceive that these small detached 
pieces were part of the original of the pasture of the village. Farther down in the 
Fens, where they did not pursue cattle^rearing so much as they did in those 
villa^* snd where ikvy were imieh more dependent upon fishing, 1 think the 
waterways were much more important and were communicating links ; but in this 
psrtioular place I have difficulty in regarding it aa consistent with the ordinary 
village economy, so far as we know about it from the period of the early settle- 
ment The nature of the parish boundaries first called my attention to the proba- 
bility of this being artificial, hut I think the real reason for arguing that the 
present channel is modem, depends principally on the traces of the two older 
courses that are now silted up. In regard to the levels, I have gone entirely 
by the eighteenth-century surveyors. I feel that the question of the levels is all- 
important, but it is outside my sphere, and I have not attempted to check the 
levels that are given in the ordinary books about the Feus. 


CANADA’S FARTHEST NORTH. 

By Mlaa AaNBS BEANS OAMEBOK. 

On February 25, in the Theatre, Burlington Gatdenp, an 

the above subject was delivered by Ague. Dean. Cameron under t**® 

of the Society. Mim Cameron i. at prownt in En^nd a. the ® 
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The chair wa. taken by Admiral Sir Lewi. 
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1908 to Canada*. Farthest North. The 

and coveted a distance of 10,000 miles, most of it thiwg ' , ^ oivilisa- 

Miss Csmeron followed the Maokensie river to h«. La 

tion by the Peace river and the Lesser Slave. This is^ j • « 
accompEshed by any traveller in one season “ between ice an of 
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Travelltog from Edmonton, « the end of steel," for 100 md«b^^ 

landing was reached early in June. The river, 

was hugely by boat, and followed the mtwior Mackeesie-to the 

Athalsmoa Uli Slave river, Great Slave h*e, and the 

ocean. Journeying und« the kmdly J. of the fur traders 
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iUuminadog oxcerpt was mSdo, which shed new '* exoodition, one scheme 
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of Boieotific endeayour with Canada for its field, which has been carried to its 
oonaammation without substantial aid from the Hudson’s Bay Company. 

At the yery Arotio edge the lecturer establiahed another interestiBg link between 
the present and the half^forgotten days of -M^lure’s yoyagea in the ear}y fifties. 
It leill be remembered that McClure reports having made a present of a piece of red 
cloth to a little Bskimo girl mi Banks^ Land, eUciting from the child the quaint 
qnesta^ *‘Of what animal is this the skin?” Mias Cameron learned from the 
whalers at Hersohel island of the meeting a year previous to her joumqf between 
the oaptbin of the whaling ship dga and this yery Eskimo child, now^ a bent 
and aged crone. 

Perhaps of greater historical and geographical yalue than any other picture 
shown ecBS the yiew of the site of forgotten Fort McLeod, a spot for the first time 
photognphed the lecftnrer. It was from this far point on the Peace that 
Alexander ^Maokenide in the spring of 1793 launched his canoes on that empire- 
making journey which found final goal on the Pacific edge, the journ^ which 
enabled him to write in yermilion letteraon the black rock of the British Columbia 
coast the inaerlption, Albxaudbb Magkxnzxb fbom Canada bt Land, 1793.” 
Mackenzie was the fint man to cross the American continent from ocean to ocean 
north of the latitude of Mexico, and there is considerable satisfaction in the thought 
that the Hudson’s Bay Company is sending a tablet suitably inscribed to this point 
that the site of the historic camp will no longer remain unmarked. 

The lecturer’s message regarding the big game of sub-Arctic Canada is one of 
optimism. She reports that the herd of 350 to 500 wood bison on the Slave river 
is maintaining its own numerically, being protected by a special detachment of the 
Royal North-West Mounted Police from its two possible enemies, the timber wolf 
and the Fort Smith Indian. Regarding the reindeer or. Barren Land caribou, there 
was no report of the diminution of the herds. The musk-ox still holds his own on 
that great stretch of country lying north and east of Great Bear and Great Slave 
lakes, a country which the lecturer declared to be covered with herbage, and to be 
barren ” only in the sense that it is treeless. Miss Cameron shot a moose near the 
Peace River crossing. Thirty-pound trout rose to the fiy on Athabasca lake, and 
splendid grayling were taken on the north shore of Great Slave lake. 

Old Fort Simpson in lat. 62^ N. was found to be rich in records. Here lie the 
mouldering remains of America’s Farthest North Library, and here, too, the journals 
of the fur factors are lush with records of the long ago. 

Off the delta of the Mackenzie, the circumpolar or Arctic bowhead whale 
(Balmna myaticetua) is making his last stand, and unless a close season is enforced, 
this cetacean will soon pass out of the drama of Arctic life. Each of these floating 
tanks of baleen and oil nets his lucky captor from £2000 sterling upwards, and 
to-day this Mackenzie delta whale-industry is entirely in the hands of enterprising 
Americans with headquarters in Son Francisco harbour. Since the year 1891 the 
catch in these waters has been 1846 whales. Ignoring the oil altogether, and 
putting the •" bone ” (baleen) at 2000 pounds each whale, the value of 1 pound 
of bone being £1 sterling (both ccmservative figures), we find that more than 
2^ millions sterling in whale-values have gone out of this Canadian sea-pasture by 
the back-door route. 

A trade in fur also makes out by this Pacific-Arctic Arctic-Pacific route. The 
lecturer estimates that total products of the value of £300,000 sterling find their 
way each year out of Canada in the ships of this whaling fieet. 

The agricultural possibilities of thb Great Lone Lsn4 arl great Pictures were 
shown of wild flax blossoming far within the Arctic Oirde, and of golden-rod and 
wild roses manifesting on the edge of the Arctic ocean ; potatoes, turnips, carrots. 
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and p^lp« are ooltiTated at Fort Good Hope, on the A.ctio Circle. It waa a 
lerelation to learn that the wheat which took the highaat award id the PhiladelDhia 
Oentenoial Ezpoaition in 1876 waa grown in the Utde garden hack of the Oonmt 
of the Gtaay Nnaa at Fort Ohlpewyan, on Lake Athabaaoa, in let. 68o 40* N A 
Soar-mia beloogtag to the Hodaon’a Bay Company, which for a decade haa 'been 
grinding into floor wheat grown in the pliaaant paatutw of the Peace riw, m lat 
68® 80* N. (and 400 milaa aa the crow fliaa north of any eaieiin g railway) proved a 
pieturailloninatiogaiidaaggealife. 

The world knowa that in Waetern Canada, between the Great T^it— the 
Boddea, and aatanding north born the United Btatea boundary to the 
chewan rim, atnetohaa a great wheat^plritt 1000 milea m length. The bniutng 
of the Cana^Uan Fadflo railway brought this rolling mesa out of obacurity into 



BITB OF ALEXANOEB MACKENZIE'S LAST CAMP ON THE PEACE BIVEB WHENCE HE 
BBT OUT OVERLAND FOB THE PACIFIC, 1798. 


Opulence. To-day it is the melting-pot of the nations^ the goal of the greatest 
economic trek th i^ world has ever known. The lure of the free wheat-farms 
which the Canadian Gk>vernment is offering in these prairie provincee, brought 
last year 100,000 American farmers northward into Canada from their own 
northerly tier of stateB, and an equal number surged into these wheat-plains from 
the Mother Country and the hardy nations of Northern Europe. In this occupied 
holt of Western Cknada lie 200,000,000 arable acres, and as yet but one-twentieth 
of this land has been brought under the plough. 

It is not generally known that north of the Saskatchewan, in the valleys o 
the Athabasca, the Slave and the Peace lies an untouched heritage, a great hinter- 
land of another 100,000,000 acres of land capable of growing No. 1 Hard wheat. 
Faith in wheat took the railroad into Edmonton-on-the-Saskatchewan ; fwt in 
wheat and timber, and furs and fish and oil, and salt and coal meacures will take 
the railway into the Athabasca and the Peace. 
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Vermilion-oii-the-PeAoe, ia lat. 58^ SO' N., is in the heart of a rolling^ alter- 
nating prairie and bush-grown country extending back 60 to *80 miles— up-river 
on the west side 300 miles, and down-river 100 miles, an extent larger than 
Belgium with her 7,000^000 souls. Wheat has been grown in Yenqilion for 
thirty consecutive years; two years ago 80^000 bushels was the out]^t from 
1000 seeded aores. One can read a newspaper in July at midnight in Yermilion 
in the open air, and wheat matures from seed-sowing to seed-gamering in ninety 
days. It is the eighteen hours of sunshine out of every twenty-four which 
matures here so quickly these crops of yellow Ladoga wheat. 

Froceeding south from the Hudson’s Bay Company’s post at Dunvegan-on-the- 
Peaoe, we reach the Grande Prairie bppasdng through the fertile lands of the Spirit 
river. Qrande Prairie is a loose term givni to an area of 3600 square miles of Uack- 
country. The Pouce Coupe would seem to be the most attractive of all the Peace 
river prairies ; peavine and blue-joint hid a horse in mid-August, and betry-vbes 
showed no touch of frost by mid-September. Chinook winds drift in through three 
mountain passes, tempering everytldng they touch. It is a paradise for wild 
animals ; rabbits seek the peavine, the lynx and the fox follow the rabbits, and the 
bear fin^ the berries that tickle his palace — ^blackberries, strawberries, cherries, 
willow-berries, and saskatoons. 

In mid- April the banks of the Peace river in lat. are white and mauve with 
flowering anemones. These harbingers of spring brighten the land around Hudson’s 
Hope and Fort St. John in point of time actually earlier than they appear hundreds 
of miles to the south and east. Spring opens in April, warm weather sets in, and 
the heat increases until mid- August. The month of October is a Kving glory; and 
if the winter is cold, is it not also salutary? One turns over the beads of Peace 
river wheat and dreams greatly. They average four,,five, and six grains to the 
fascicle; Ontario wheat, and that grown in the Northern United States mns from 
two to four grains to the fascicle. What do we read here? It was the Central 
Asian plain in the past which produced all the world’s grain and fmit and men of 
might. The valleys of the Athabasca and the Peace are its Western prototype. 

Further details concerning this report will be found in Miss Cameron’s recent 
work, ‘The New North.’ 


REVIEWS. 


ASIA. 

The Nobtb- Western Borderlands of India. 

^ The Gates of India : being an Historical Narrative.* By Colonel Sir Thomas 
Holdioh, K.o.ii.Q., etc. London : Macmillan. 1910. lOa. net. 

No better qualified author than Sir Thomas Holdich could have been found 
to take up the parable of the late Sir Henry Bawlinson, and expound to us the 
geographical problems of the regions to the north-west of India, especially those 
that have become more clearly revealed in the light of the surveys and explora- 
tions of the past thirty years. For among modem surveyors and geographers 
Sir Thomas may truly claim pare magna /bt. He has traversed and studied most 
of the regions between the Pamirs and the Pemian gulf, and may be accepted as 
an authority at first hand on those extraordinarily interesting countries which 
even now, in q>ite of all efforts, include large tracts of terra incognita that call for 
scientific examination. From many points of view ^The Gates of India’ will 
serve as a usefiil bringing up to date of ’ England and Russia in Central Asia,’ the 
first comprehensive text-book on its momentous subject-matter. But while 
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RawlinBon had a diatinct political object in yiew, t.c. to arouee hie c(.'intrymon to a 
keen peroaption of the then critical strategic position of the two rival powers and 
to warn En^ishmon of the danger pf allowing Herat to faU into the grain of 
Buasia, Sir Thomaa HoldicVs work sees the light in less dangerous and troublous 
times. The demarcation of the northern boundary of Afghanistan, the Eusso- 
Japanese war, and, later still, the Anglo-Bnssian agreement in respect of Persia, 
have profoundly modified the general aitiiatlon, for the time being at all events. 
Thus the present is a convenient moment to take atock of existing geographical 
knowledge, and Sir Thomas’s notes, amassed, as he tolls us, in the course of his 
twenty years of official wanderings, will serve the pnrpose admirably. Many of 
them Aed light on the ancient highways and cities of the past, and, to do justice 
to this important aspect of India’s trans-frontier annals, the author reviews in turn 
the early movemeDts between East and West, the march of Alexander the Great, 
in its various stages (including the still obscure, but ever-absorbing retreat 
through the Makran deserts), and the Arab conciuests and migratioDB of the 
Middle Ages, from the eighth to the eleventh centuries. On the latter topic 
the author’s comments ate specially instructive. He has himself dug over Arab 
tombs in Sind, he has rummaged among the tons of pottery and miscellaneous 
ornaments washed out of ruins in the Helmand valley, and hence throws much- 
needed light on Idrisi’s and Ibn Batuta’s researches. Makran, agun, barren and 
uninviting though it be, has a special interest in his disquisition through the 
numerous identifications of places described by Istakhri, through memories of 
the lost armies of Cyrus and Semiramis, and of other groat movements inspired 
more or less by the coosciouaness all the time of the fact that the key to the 
golden gate of Indian commerce lay behind those barren Makran hills. 

1'he ensuing roll of British explorers is ably reviewed, from the days of 
(^^hristie and Pottinger, just a century ago, down to the present day. Among 
those the researches of Masson — an American traveller, by the way— are exhaus- 
tively and lengthily considered, for the author esteems tlio information accu- 
mulated by that adventurous explorer very highly. Lord, Wood, Moorcrofi, 
liurnes, Vigne, and Ferrior next occupy attention and comments, and highly 
lascinating those are. “The last named,” the author cliarocteristically observes, 
** IB one of the most interestiDg, and at the same time one of the most disappointing, 
of modem explorers, for it is just where, as a geographer, he leaves the known for 
the unknown and makes a plunge into a part of the country which no European 
has actually traversed before or since that he becomes disappointing. He is the 
only known wanderer from the West who has traversed the uplands of the Piroz- 
kohi plateau from north to south, and it is just that region of the upper Murghab 
basin which our surveyors were unable to reach during the progress of the Russo- 
Afghan Boundary mapping.” Is this, by-the-by, quite correct? We ask with 
diffidence, but we were certainly under the impression that one of the sub-surveyors 
Attached to tho Afghan Boundary Commission, Hira Singh, completed a survey of 
the Band-i-Turkestan range and the upper Murghab river, in the Firozkohi 
country, and that his colleague, Imam Sharif, worked down south through the 
laimani country into Zamindawar. This brings us to the mention of another 
remarkable journey on which we should have liked to have had the benefit of the 
author’s remarks, that, is Lieut. Oonolly’s route from Cabul to Herat. Extra^ 
from the journal were published in the Caiouffa Ilevtew many years ago, but the 
journal itself appears to have been lost, and wo are not aware that it has ever come 
to light. The late Sir Henry Rawlinson did his best to unearth it, and made 
many inquiries and researches, but without success. It would certainly 1^^® * 
l^ighly interesting find to any ransacker of Indian records. Another still more 
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importint souroe of information would appear to haye escaped Sir Thomas Holdiob’s 
▼igilance, and that is the Toluminous fund of geographical data amassed by the 
late Hijor Baverty. This erudite and Indefatigable Orientalist baa left on record 
a must extraordinary collection of papers ^ring on Af^d^utan aqd adjacent 
eoantriesi all of them culled from Oriental works which the major, as a truly 
expert linguist, spent his life in translating and annotating. His ^ Notes on 
Afghanistan/ undertaken at the request of the India Office, and continued mih. 
scantiest of encouragement through a long spell of years* contain a valuable store of 
topographical, historical, and ethnological data, which certainly call for utilization. 
Unfortunately, Major Baverty had his peculiarities. He was almost a fanatic on • 
the subject of accurate transliteration; he was terribly severe on what he deemed 
tbe mistakes of other authors, and he lacked the power of condensation. Hence 
his writings, in spite of their historical and scientific value, have rather repelled 
than attract^ other students and writers. At the same time their importance is 
incontestable, and it is to be hoped that some effort may be made to compile a 
synopsis of the voluminous * Notes* in question as well as the same author’s 
translation of tbe Tabakat-i-Nasiri, or the history of the Muhammadan dynasties 
of Asia from 800 to 1800 a.d. The geographical harvest alone would mote than 
repay such a task. 

In conclusion, we must express our gratitude to Sir Thomas Holdioh for his 
important oontribution to Central Asian geography in the present volume. The 
» Summary* at its close seems to point to a junction across Afghanistan of the 
British and Bussian railway systems as tbe brat way to approach the land-gates 
of India. Whether this is a correct view or not it would be premature to say, 
but there can be no doubt that the author is doing good service in reminding us 
that this aspect of the general question urgently demands investigation at the 
hands of those to whom the guardianship of the land defences of our Eastern 
Empire is entrusted. C. E. D. B. 


Webtebk China. 

* Across Yunnan.* By Archibald Little. Map and llluarations. London : 

B. Low. 1910. Price 8«. fid. net. 

Mr. and Mrs. Archibald Little have made many valuable contributions to our 
knowledge of China, and the present volume derives a melancholy interest from the 
fact that it is an account of the last journey in China which Mr. Little — a veteran 
traveller — ^was fated to make. Mrs. Little accompanied her husband and is therefore 
well qualified to edit and revise the newspaper articles which he originally wrote. 
Mr. Little bad a very long experience of China and travelled extensively, so that 
his knowledge of the country and its people was deeper and more intimate than that 
usually possessed by the resident in Treaty Pbrts. His name 'will doubtless be 
chiefiy remembered for his enterprise in showing that steam navigation was possible 
in the Yangtze Gorges, and it was natural that he should have desired to see what 
is to some extent a rival line of entrance into Western China. 

Mr. Little fully appreciates the enterprise of the French Government in pushing 
their railway from Tongking into the heart of Ylin-nan. As a counterpoise to this 
he is in favour of a British railway from Burma into Yfin-nan, though it is doubtful 
if he is quite correct in saying that this western route presents fewer natura^ 
difficulties than those which the French are successfully surmounting in the east. 
Eventually he thinks “a railway along the West Biver valley will provide the 
easiest and most natural means of access from Canton and Hongkong to the 
Yunnan plateau.*’ Full justice is done to the excellent climate of Yiin^nan, in which 
Europeans can keep their health and the crops of the temperate zone can be grown-- 
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a strikiDg contrast to the heat and malaria of Burma and Tongkliif^ The greater 
part of the book is a very pleasantly written account of the travels of the author 
and hii wife through a most interesting and picturesque eountry. Some very clear 
photographs— sonw of them by Mrs. Little— -illustrate the narrative. 

To criticiae some small points — the year in which the journey took place is not 
given. Tto-nan does not alter much, but in a book of travel it is useful to know 
bow recent the information is. Also Mr. Little's intimate knowledge of China 
occasionally makes him use without explanation words (c.y. Futai, Ftmgshui) which 
are not fini^UaT to the ordinary Bn^ish reader. 

The map is a very rough copy of a map of Yttn-nan published by the War 
OiSce, with a few additions from the author ' & sketches. A somewhat serious omission 
is the line of the French railway, which might have been copied from the original 

H. R. D. 

'Leaves from an Afghan Scrap-book.’ By Ernest and Annie Thornton. 
(London: Murray. 1910. Pp. xvi., 225. Map and JlluUraUons, 8s.) Mr. 
Thornton baa been for many years in the employment of the Afghan Qovemment, 
and hia book giina intereat from the unusual nature of his tadr, which was to 
develop the leather industry. His work brought him into frequent and pleasant 
contact with the Amir, and if his relations with the Amir’s officials were often other 
than pleasant, owing to their peculiar methods, his sucoess in introducing British 
methods of boot^making and other branches of leather-working is obvious from these 
pages. Meanwhile bis wife brought English cookery into favour in high Afghan 
circles, and the close relations of both with the natives has provided them with 
a host of instructive reminiscences. 


AFRICA. 

Sooth Afbica. 

' Das Kapland, iusonderheit Das Beioh der KapBora das Waldgebiet und die Karroo, 
pflunzengeographich dargestellt von Dr. Rudolph Marloib. iBseuscbaftliche 
Ergebnisse der Deutsohen Tiefsee-Expedition auf dem Dumpfer "Valdivia,” 
1898-1899. II. Band, 8 Theil. 28 Platea, 8 Mapn, and 192 lllwlratioM in text. 
Jena; Gustav Fisher. 1908. 

It is not apparent at first how a plant-geographical survey of South Africa can 
be grafted on a German deep-sea exploration. Whatever the connection, however, 
the result is highly satisfactory. For the first time, we now have a comprehensive 
and systematic account of the vegetation — ^and largely of the regional geography — 
this part of the world. Owing to its exhaustive and modern treatment, as well 
as to the magnificent style of its production, to its illustrations of unsurpassed 
excellence, thin monograph will long remain the standard work of its kind on 
J^outh Africa, and it is highly desirable that a translation into English should bo 
undertaken at an early date. 

In the physiographic introduction which duly constitutes the first part of this 
important study, we single out an interesting division into climatic provinces : 

I. Regions with marked winter rains. 

1. South-west province. 

2. Little Namaland and Western Karroo. 

3. West ooast— almost rainless ; temperature uniform. 

II. Regions with fairly regular precipitation throughout the year. 

4. South coast from Cape Agulhas to East London— abundant ramfaJi ana 

fairly uniform temperature. 

6. Little Karroo-scanty rainfall, with minima under 10 inches. 
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111. Begions of dry winters, espeoiidly in July. 

6. Great Karroo— minima of rainfall under 10 inches, (a) West, autumn 

rains prevalent. (5) East, summer rains prevalent. 

7. Eastern grasslands— summer rains prevalent ; minima between 10 and 

20 inches. 

8. North-eastern gmsdands— rainfall as in Karroo ; cold winter. 

9. Bc^geveld and Nieuwvdd— rainfiill very irr^ular, frequently lacking; 

cold winters ; frequent frosts and snow. 

10. South Kalahari — rain in summer and autumn, but scanty ; hoi 

summers; cold winter nights. 

This classification may appear somewhat artificial and theoretical, but could 
easily-be brought into conformity with the phytogeographical division which should 
largely be an expression of it. 

A primary division is established between the extreme south-west and south, as 
constituting the domain of the Gape fiora, and the rest of the land. The Cape 
region is stated to recede before the vegetation oi the drier interior, and to split, on 
its margins, into insulated areas, mostly mountain ridges. It is sharply delimited 
bn the whole by ridges and geological formations. The vegetation falls into four 
altitudinal belts. A broken and irregular strip of coast and lowlands includes the 
strand and dune formations, among which are remarkable bushlands and shrubby 
heaths, recalling the Brazilian RestingaB.” Acacia Cyclapc^ introduced from 
Australia, has spread abundantly and materially altered the original aspect of this 
landscape. Characteristic also of this coast strip are the numerous representatives 
of the sedge-like order of Bestionacem which, together with shrubs of myrtle aspect, 
form well-defined vegetation units on live sands resting on clay or hard pan. 

The hills and piedmonts support the typical jevergreen hard-leaf scrub, not 
distinguishable from the Mediterranean Maquis, Along with these occur hill 
heaths akin to the Oarigucs, These may bo taken to typify the Gape vegetation 
and, in the author’s opinion, probably to replace destroyed woodlands as in the 
Mediterranean and much of the Californian chaparral. 

With increased rainfall, clouds and mists, the upper mountain belt, in the shape 
of insulated areas, though largely composed of the same genera as the former, offers, 
besides the rock heaths and mountain heaths, mountain swamps, the aspect of the 
whole suggesting rather the heaths of the plains than the Maquis, To this zone 
also belongs the Gape cypress or Widdrifi^tonia^ so much like the Monterey cypress, 
which occurs only on the northern ridges of Cederbergen about 2700 feet, mostly 
in inaccessible situations. This is all that remains of once extensive forests, 
corresponding to the mountain forests of California. An alpine or pseudo-alpine 
vegetation crowns the ridges. 

Another vestige of the splendour of the Gape flora is the forest of Knysna. 
This probably extended much farther east and west, and linked with the Gape 
woodlands. The Knysna forests seem to stand half-way between the Mediter- 
ranean woods and luxuriant subtropical rain forests. In fact, both types appear 
in the illustrations. For practical purposes, however, the rich mixture of tree- 
species, the evergreen, glossy foliage, with lianas and epiphytes, would classify the 
South African forests along with the subtropical evergreen forests, with a close 
relationship with the south-east Australian forests. 

Beyond the Gape region extend the southernmost territories of the old African 
flora. The main divisions of this vast area are the grasslands, the central region, 
and the west coast. 

By grasslands — to which the name steppe can only be partly applied— *are 
meant the areas the character of which is given by grasses, not necessarily in close 
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and exclusive bw^s, but indeed often scattered and intersi^ersed with trees and 
bushes. 

The BwchvMt the first subdivision, offers the same park landscape as East 
Africa, closely allied in ecology, aspect and flora. The Boschveld proper begins 
100 miles or so noSrth of Pretoria. Its trees are largely winter-bare and varied in 
nature. 

The KMhari is related in physiognomy and physiology to Bechuanaland, 
the Orange river, and the Transvaal Nowhere plantless, except in the vleys and 
dry pans, it sometimes exhibitf a good tree and shrub growth. Large plains occur, 

( more or leas scantily clad with toa-grass-*a kind of ArUtida— which certainly 
recall the high Algerian alfa ^dateaux. The average rainfall osdllates round 
4 inches, and there may be for a few weeks a nice sward of fresh grass in 
favourable years. Scattered succulents clothe the stony hills. 

The HoogvM of upper Orangia and the Yaal<— large plains, higher still than the 
Boggeveld and ranging from 4000 to 6500 feet— is a dreary, treeless, and sbrubless 
grassland. Not a pebble, not a shrub, breaks the monotony of the endless plateaux, 
corresponding in every respect to the Asiatic steppes or the North American 
prairies. 

In contrast, Cafraria exhibits a highly interesting variety of vegetation 
types : Thickets of grey, bushy euphorbias studded with tall aloes ; denser still 
and impassable thorny scrubs, 9 to 12 feet high, containing a diversity of shnihs; 
the spechhoomt profusely represented in the plains; stony hills strewn with 
succulents and aloes. Towards the east, the country passes into * grassy inrk 
landsca^je interspersed with scrubs and tracts of woodlands in the valleys. 

The South-Eastern Coastal strip, up to 1500 feet, is truly sub-tropical and of 
groat fertility. Bananas, pine- apples, cane, mango, aiid tea can be grown here. 

Tine Central Province is really a semi-desert of succulents and dwarf shrubs 
scattered over a stony ground. A distinction is made between the Karroos proper 
and the Karroo-highlands, mainly based on the relative prevalence of the two chief 
constituents of the landscape, succulents and dwarf hushes. 

Dr. Marloth gives a clear definition of the Karroos^ which he appropriately thinks 
ought to enter into the phytogeographic nomenclature as connoting a precise type 
of landsoape, namely, a steppe passing or passed into semi-desert, the vegetation con- 
sisting almost wholly of succulents and dwarf bushes meagrely spread over the bare 
ground. The dry river-beds are marked with growths of Acacia horrida and 
Karreeboom (Jihus himintsUs)* Where social grass begins, the Karroos end. The 
very scanty rainfall may reach minima of 1 inch. The writer separates the Great 
Karroo, the somewhat rainier Little Karroo, the Karroo-highlands (Nieuwveld and 
Koggeveld), and the Little Namaland passing to pure desert. 

We thus possess, after many attempts, at once a clear and concrete analysis 
and definition, a co-ordinate systematization of geographical units based on 
considerations of vegetation, climate, and soil A careful study of the work leaves, 
however, the impression that more might he done towards condensing and 
synthetizing the various units of the landscape. 

An important contribution is here made to the problem of floral affinitie? and 
the origin of the South African flora. After an admirably clear statement of the 
historic and actual state of the question, the writer, reviewing the somewhat remote 
relationshipa with the surrounding land groups, Madagascar, St. Helena, the Triston 
da Cunha group, Fuosia, South America, and Australia, studies the geo ogica 
evidence. He conolndes that there is no doubt that vast charges in the dw^bution 
cf land masses took place in the Austral regions, in Mesozoic and- ear y Ter^y 
tunes. Minor changes followed, probably restricted to South Africa, all resulting 
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in importont dimitic olumges. A glaoii^ period intervened in poet-Teriiary times, 
producing a rainy or pluvial period. 

But Dr, Harioth opines that a vast range of species and genera may havo 
spread between remote lands by the same ways and means as am ayailable 
to-day. The same may have taken place at earlier periods. He therefore suggests 
that these immigrants may have been the starting-points and nuclei of new genera 
and species. That the parent and linking species have disappeared, leaving the sub- 
sequent local offshoots insulated, is» in his opinion, no indioation of a formerly 
doser connection between the lands of origin. But the writer readily acknowledges 
that not all the floristic problems can be solved in this manner. 

If.H. 

GENERAL. 

BieLIOORAPHY. 


(a) ‘ Subject-Index of the London Library.* By 0. T. Hagberg Wright. London : 

Williams A K<»gate. 1909. 

It was a huge task that was undertaken when, in 1908, mainly at the instance 
of the late Sir Leslie St^en, it was decided to begin the preparation of a 
subject-index to the 220,000 odd volumes of the London Library; and that such 
a task has been successfully completed in less than five years since the actual 
work was begun is a striking testimony to the zeal and industry applied to its 
execution by Dr. Hagberg Wright and his coadjutors. 

The need for such guides to the ever-growing volume of literature is one which 
yearly makes itself more and more felt, and the character of the London Library, 
as one in which every effort has been made to exeioise an expert selection of the 
standard books on all subjects, makes a subject-index to its contents of unusual 
value. As regards the general plan, it was no doubt a wise decision to be content 
with a purely alphabetical arrangement of headings, for however great may be the 
advantages of a more systematic grouping of subjects, the labour involved by the 
adoption of such a system would probably have delayed publication indefinitely. 
And the disadvantages of the dictionary system have certainly been reduced to a 
minimum, not only by copious cross-references in the body of the work, but by a 
conspectus of headings classified by subjects, which is printed at the end. With 
these aids, although a good deal of search may be required to find all the books on 
a subject or group of subjects, the inquirer will probably be rewarded with success 
in the end. The elaborate system of abbreviations adopted will no doubt prove 
a difficulty to one using the index for the first time, but the amount of compression 
thus secu^, by which alone the inclusion of the whole in a single volume has been 
possible, certainly outweighs any disadvantages on this score. 

From the point of view of the geographer, a combined regional and subject 
classification of literature is no doubt the most valuable of all, but he will none the 
less find the index distinctly serviceable. When his search is for the literature on 
any one place, or on a country as a whole, he will meet with little difficulty. Thus 
all the most important books on Rome will be found under that heading. In the 
case of the literature on a less well-defined region, a considerable amount of search 
may be necessary, and all the more from the evident desire on the part of the 
comidler to reduce the main headings by decentralization as far as possible. Thus 
a work like Pike’s * Travels’ appears neither under ” United States” nor under 
** North America,” but under the various special districts covered by it, viz. 
” Louisiana,” "MisaiBBippi,” and "Mexico.” On the ^ther hand, by looking up 
" North America,” in the conspectus of headings, the inquirer will find a list of all 
the principal headings under which entries relating to North America are distributed. 
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uttd«r 

with tli6 author 

- ^ * " Thu* in 

many oaaes imranoe is made for biographies to their subjecU under the author 
alphabet 

Taken as a the inden (in the preparation of whieh each book was 

examined individually) seems surprisini^ free from mistakes, and bears such clear 
evidenoe of onve in ihl emnplhilion that it would be ungenerous to dwell on the 
slight inoamdstenoies whieh it was ineviMle should hern and there be noticeable. 

(6) ‘ A Catalogue of the Manusoiipts in the Library of the Hnnterian Muaeum in the 
Univeiitty of Olasgow.* Planned and begun by the late John Young, oontinued 
aud oom^eted by P. Henderson Aitken. Glasgow : J. Madehoie & Sons 1908. 

This catalogue of the manusoripts brought together by Dr. William Hunter 
in the eighteenth century has been compiled and edited with the most mioute 
attention to detail, though no attempt has been made to classify the material. 
The aul^eots of the manuacripta range over a wide field, religious, historical, medical, 
orientalia, eto.« though the largest class is perhaps the medical. A few only of the 
items are of geographical interest, but of these two or three deserve some attention. 
One is a memdr by Arthur Dobbs (known as the hitter foe of the Hudson’s Bay 
Company and as a champion of the further prosecution of the search lor the North- 
West Passage), which does not seem to have been published, or to be generally known 
to students of early voyages. It begins with an epistle dedicatory to Frederick, 
Prince of Wales, and seems to have been written about 1780, aud to have repre- 
sented the earliest step taken by Dobbs to obtain support for his project. It con- 
tains a chart by Thornton of the region between Newfoundland and Hudson bay. 
Another important item is a Portolano by Baptista Agnese, one of the charts in 
which bears the date September 25, 1542. This atlas does not seem to have found 
a place in the lists of Agnese’s works recognized undoubtedly as such by writers on 
early cartography. Harrisse, in his ’ Discovery of America,’ includes, though with 
a query, an atlas in Glasgow University Library among Agnese’s productions 
which are " neither ^ned nor dated,” and this may possibly be in reference to the 
copy now under consideration, which appears to contain twelve charts besides pre- 
liminary diagrams. One of the maps is described in the catalogue as a circular map 
of the world on Mercator’s projection,” the meaning of which is not very clear (par- 
ticularly in view of the date), any more than is the reason for the author’s description 
** a Spaniard of Yalencia.” The collection also includes manuscripts of Marco Polo 
and Friar Oderic (Latin, fourteenth century) ; of G. Boccacio’s Gazetteer (1432) ; of 
John Hardyng’s ‘Itinerary of Scotland’ (fifteenth century); an Arabic Treatise 
by an unknown author on the ‘ Bising of the Nile ’ ; and one or two others with 
Bome geographical bearing. 

Eduoatiokal Books. 

‘ The Scholar’s Book of Travel.’ Four parts. I. * The British Isles ’ (pp. viii., 
197). II. ‘Earope’ (pp. TiiL, 198). HI. ‘Other Lande’ (pp.Tiil., 200). IV. 
‘TheBritiehEmidte’ (pp. Tiii., 200). (London: Philip. N.d. Maps and JHtu- 
irations. !«. 8d. ..«>■ pert.) These Tolnmee ooneiat <rf extracte from well-known 
writere deeUng with topogiephioal eubjeote. The range of eelootion ia ^de ; both 
prose wiitera and poets ere laid under contribution, and include mich name* ee 
Kingiley, Wflrieworth, Darwin, Butkln, Lytton, and Diokene, betides • 
of tbe gnat exidorare. The merite of this eyetern of geognphiosi teaching are 


any large part of the world will he fbund grouped 
mdTtaeolfc* The index ia intended to be used in oottiunction 
catalocna iaenad in 190A and frequent reiinenoM tn ilii. .m 
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obviooB ; if carefully eeleoted, as these are, the extracts are certain to induce a taste 
for further reading in the works of the authors cited. These Tolumes should be 
Taluable in providing the interest which is still often lacking in geognpky lessoziB* 
thoogli we find in the editorisl prefaoe a somewhat swelling oondem^tion of other 
systems of geograidiioal teaching. The series might have been improved by fuller 
annotation. At present it is left largely to the teacher to remove any liaise impres- 
sions that might be created by atatetnents of the earlier writers which are no 
longer strictly true, and to explain such points as thdr frequently old-fashioned 
spelling of jdaoe-names. We do not always follow the amngement of the volumes. 
In Part I. OBritish Isles*) there are a number of readings in phyrtcal geography ’* , 
drawn from South America and other parts. 

' A Systematic Qeography of Europe.* By G. W. Webb. (London : Methueu. 
1910. 'Pp. viiL, 96. MajUk la.) This is a straightforward work, somewhat, 
it may be said, of the old school. It deals with each country in succession, noting 
the mountains and rivers, chief towns, products, history (very briefly), and other 
details, in an orderly arrangement, without attempting to draw geographical 
inferences or offer geographical reasoning. One observes a certain disability to 
print diacritical signs in place-names, as in Scandinavian and Balkan forms. 

•The Oxford Geographies.* Elementary. Vol. 4. ‘Asia* (pp. 128). Vol. 7. 

‘ The British Isles * (pp. 192). By F. D. Herbertson. (Oxford : Clarendon Press. 

and Illustrations,) These are further examples of the anthoress* style iu 
writing elementary books— simple and direct, without a word that could be unin- 
telligible to the most backward pupils, and appealing constantly to their powers 
of reasoning from geographical premisses. Ample use is mac^e of photographs 
Exercises and questions are provided at the end of the chapters. It might be 
suggested that some of the maps (e.y. that of the Pennine district) are somewhat 
highly elaborated for this class of work. 

‘Typical School Journeys.* By G. G. Lewis. (London: Pitman. NJ, 
Pp. 140. Illustrations, la. 6(f.) An interesting little volume, describing, and 
illustrating by numerous photographs, the methods of giving children instruction 
in geographic^ and nature study in the field. It riiould be very useful to-teachers 
who contemplate such work, especially in London schools, for the various uses to 
which Hampstead Heath can be put occupy a large part of the work, and those 
longer journeys which are described are mostly day excursions from the metropolis. 

‘ Practical Geography.’ By J. and W. Miller. (London : Bell. 1909. Pp. 
vii., 116. JIfqpa and Diagrams, 2s.) “ Practical Geography ” is a slightly mis- 
leading title, as the epithet has been used by some other authors as a kind of 
general appreciation of their own work. In this case it refers simply to map-work 
in its various branches. Not only hints on map-reading and measurement on maps 
are furnished, but also the elements of surveying, worked out with good judgment, 
so far as they can be, without presupposing any considerable knowledge of mathe- 
matics. In its particular line the book should fill a want. 

‘Manual of Physical Geography.* By F. V. Emerson. (New York: Macmillan. 
1909. Fp.xviii.,291. Diagrams, 6L40nef.) This is a remarkable book. It is 
designed mainly for teachers’ use, though it might serve advanced students who 
wished to realize the possible scope of examination questions. It consists entirely of 
questions : at a rough estimate it contains five or six thousand. They are cleverly 
devised ; a group of them often suggest the answers one to another. 

‘A Physical and Economic Geography of the World.* By 0. A. Wood. 
(London : Normal Press. N.d. Pp. 147, 1., 214, 85, 53, 115, 42, iv., xvi., vi., iv.* 
vi., iii. Maps, 4s, fid.) The extraord^ry pagination of this volume indicates 
its diviuon and that of the index into parts dealing with the various continents and 
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great divisions, though otherwise any useful purpose is not obvious. Tlw book ia 
astonishingly full of facts, and contains an 'occasional statement which falls into 
another category, as that London as a port is accessiUe to the larfeeet ships* 
Fulness and the teduotion of style to a dull level of compression an» the* chief 
oharactoristics of the work. The simidioity of the maps and diagrams may have 
the advantages ckimed for it, but does not condone poor draughtsmanship, fre- 
quently indifferent reproduction, and bad printing, 

O. J. U. II. 

Kilitabt Gboobaphv. 

‘ An Introduction to Military Geography.* By Brigadier-General K S. May, o.b., o.m.o. 

London : Hugh Bees. 1909. fo. 6d. net. 

This book is primarily intended for the use of ofSeers, but will prove generally 
interesting to geographers, as it contains numerous illustrations of the geographical 
questions on which the issues of campaigns have often depended. 

The author points ont that no factor can be neglected which is likely to influence 
the movement of troops. In the war between Russia and Japan, the valley of Uie 
Liao river afforded an excellent example of the obstacles which can be presented by 
cultivated crops. He says, ** In the valley, conditions more favourable to movement 
existed, but the immense crops of millet, which is planted in drills 2 fiet apart, 
and grows to as much as 12 to 15 feet in height, obscure the view, obstruct evolu- 
tiuQs, and act as a screen to the movements of troops. Further, by breaking off 
the stalks some 3 feet from the ground, an obstacle rendering the giound well-nigh 
impassable for troops can he created.'* 

A knowledge of tides has on several well-known occasions contributed to success. 
Fidward III. relieved his army from a critical position before Crecy by using in- 
formation about a ford which could be passed at obb tide. 

The importance of a study of climate is emphasized with a view to the apprecia- 
tion of those local conditions on which communication depends in countries \\hcie 
there are marked seasonal differences. The impassable quagmires into which the 
tracks-degeuerated in Manchuria after heavy raiu arc instances in iioint. The 
author deals very fully with European frontiers and their defence, and with canals 
and railways in Europe and elsewhere. Persia, the North-’West Frontier of India, 
and Manchuria are dealt with in separate chapters. 

Thte book is well illustrated by sketch-maps. A. W. A. 
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The Vegetation of Some Disused Quarries. — The above is the title of a 
reprint, from the Bradford Scientific Journal, of a paper by Mr. Samuel Margerison 
of Calverley, Yorkshire. The subject dealt with is the conquest of new ground by 
plants, and the local variations of plant life according to soil, exposure, etc., withP) 
a small circumscribed area ; and it is treated in a manner which should thiow 
light upon the similar but greater variations of plant phenomena apparent w en 
wider areas are studied. The quarries to which special attention is given are 
sandstone workings, and are situated in the Calverley woods, in the valley o t le 
Aire, at no great distance from Leeds and Bradford. The general as^ct of the 
‘luarriee i. towards the north, eo that they are eaposed to the full force of 
Wowing ftom Rumbold’a Moor 7 mile* to the north-west, bnt there are portions 
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of the qnairleB doping to dl points of the oompus with different degrees of sbado 
end shelter. The whole suooessioa of plants that has invaded these old disused 
qiianieB fmat the early pioneer vegetadon to th.6 recent is discussed in detail, and 
^ paper contiina many interesting photographa illustratiiig various plenotnena 
relating to the v^tatlon. In the oldmt quarry worked nearly one hundred years 
ago the vegetatiou has to a groat extent returned to a woodland character of birch 
and sycamore, whilst rariouB herbaceous plants like the wood-hyacinth are already 
established in the abundant humus. The geological strata exposed at Oalverley 
all belong to the Oarboniferoue aeries, and contain vafious grits, shales, flag- 
stones, etc. long grows very abundantly on the sandstone spots, but is almost ' 
entirely absent from the shsly traota, which are instead oots^ with bur-grass 
(similarlyi but on a larger scale, we find that chalk or limestone localities are 
obaracCeriaed by beech and ash trees, sandstone ones by pine, and clay districts by 
oak and elm). The growth of the ling exhibits important structural variations with 
different degrees of shelter from wind* On the t(^ of a dry tip exposed to 
wind from the moors, som^ ling plants have taken the squat ousbion-like form of 
Alpine jdants, and have more hairy leaves than other plants a few yards away 
on the leeward ride of the hill some 6 or 6 feet lower down. In the woods sur- 
rounding the quarries the dominant plants are : oak, birch, mountain ash, holly, 
bracken (with male fern, lady-fern, buckler fern, soft gross, and hair-grass), and 
wood hyacinth. The oaks, owing to the somewhat polluted atmosphere consequent 
upon the industries of the West Riding of Yorkshire, are failing somewhat rapidly. 
To the writer of this note on Mr. Margerlson’s paper it has always seemed most re- 
markable that the oak indigenous to the British soil is, with the Exception perhaps 
of the conifer tribe, the very first to succumb to the injurious effects of sulphurouB 
and carbonaceous impurities in the atmosphere arising from the combustion of coal, 
whereas imported species like the plane are good smoke resisters. Not only does the 
oak fail in the great industrial areas of the north and midlands of England, but 
also in the comparatively pure atmosphere of inner London, the parks of which are 
thus deprived of one of the most essential and striking features of normal English 
botanical landscape. The British oak, in fact, with all its strength and rugged 
grandeur, has many points of weakness, and does not endure the salt spray of the 
sea so well as many other trees, with the consequence that it rarely fringes the sua- 
shore. Mr. Margerison’s study, if continued, might form the nucleus of much 
interesting investigation, for while nothing remains to be added to our knowledge 
of the general geography of England, it is perhaps not going too far to say that as 
regards the more minute surface details a critical comparative study of differences 
of topography, climate, vegetation, etc., in the different shires would reveal results of 
great interest. Both Northumberland and Cornwall, for example, have a prevailing 
type of bleak moorland scenery, and one would like to see the two counties studied 
and compared in close detail. 

Local Winds in the Sonili of France. — The Btdletin de la BocUte 
LanguedooieiMie de Giographie (Tome xxxii., Deuxibme trimestre, 1909) contoins 
an article by E. de Martonne on the peculiarities of a wind known in the provinces 
of Aquitaine and Languedoc under the name of vent d^autan or vent martn. 
Observations refer, up to the present, only to the months of October, November, and 
December, 1908, so that the conclusions drawn therefrom must not necessarily be 
extended to the whole year. The wind is an east wind, and has different characters 
locally, being called marin where it is humid, cool, and of comparatively little violence, 
and autan where it Is relatively hot and violent Like the mUtred^ the autan is 
especially known for its destructive violence, but the force is very variable in both 
time and space. Thus, on the one hand, even during the most violent winds there 
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are momentB when the wind drops to a calm, and, on the other hand, places onlr a 
Tnile or so ai»rt rtay he affected very differently as regaids the yioleno^ 
Labrespyt for instance, situated in the aone of the most violent autan winds hish 
velocICtes axe rarely registered, but 2 kilometres away is a road where carriawJi 
lUble to be pred^tated into the valley, and where pedestrians have to lie flTt on 
the ground. The autan, while dependent on the distribution of atmospheric 
pressure for its ooourrence, evidently owes its violence to topographical circum- 
stances, and from the great local difibrences in its strength may be appropriatelv 
designated a iopographieta wind. The surface inequalities retard or accelerate the 
air-movement, and there are spots in the valleys where the wind is described by the 
inhabitants as dropping down from the heights like a cataract. The autan is 
douhtlesa of the nature of the fUhn of the Alps, and the marin is converted into 
the autan in Haut-Languedoo by topographical features. The marin is apt to 
bring falls of snow in winter, which are much dreaded by the foresters of ilie 
Montague Noire. The snow is so thick and heavy chat the over-laden branches of 
the trees are often broken, and the same effect is produced by the rime-depositing 
fogs whidi are common in winter. Replanting is rendered difficult, and the con- 
tinued extension of heathland over the little-elevated crests of the Montague Noire 
is perhaps partly attributable to this cause. 

The Expansion of Vienna.— An important contribution to the elucidation 
of this subject is furnished by Dr. H. Hassinger in an article giving evidence 
of much research in the Mitteilungen d. K.-K, Geogr, Oest‘^\rha/t in Wivn 
(vol. 68, No. 1). The often gross divergence, it is pointed out, between the official 
and the real city boundaries, and the disparities in value of the official figures of 
areas and populations, impair and even stultify a correct estimate of them. The 
extension, of the jurisdiction of Vienna in 1698 excluded non-civic suburbs, 
iroe lands, and seignori^ estates. In 1890 and 1904, Vienna incorporated suburbs 
and outlying places. In consideration of the building of the Dannbe-Odor canal and 
tlie laying out of a girdle of forest and meadow round the city, the civic administra- 
tion has now secured large areas in Marchfeld. Dr. Hassinger has therefore set 
himself the task of finding a method for determining the actual boundary of a town, 
such as will be applicable, not only to Vienna, but to cities generally, whereby their 
actual areas and populations may be ascertained. The real boundary of a city 
is taken to be the boundary of the ground actually occupied by it, without regard 
to its character as an economic factor or to its sphere of influence, political, 
spiritual, and commercial. The true city boundary coincides with the boundary 
within which the city population lives throughout the year, and is determined 
by the maximum time it can afford to si^ond on the journey between the place of 
residence and the place of buBiness. This boundary may be regarded as fixed by 
a 60-niin. isochrone— a line connecting all points attainable, by the means of loco- 
motion available, in one hour from the city’s centre. The real centre, as distinct 
Irom the historic and cultural, geometric, and other centres, is determined to U 
Stock-i..Ei8en Plata. Such isochronic boundary is, of course, far from circular, 
shooting out long tongues, to a maximum distance of 14 miles, along the main 
railway lines, and contracting itself especially on the east ; the area enclosed having 
a mean la^us of 4-7 miles. All outside the 60-min. isochrone are spaise V<^orte 
with isoohrones of 60 min. to 100 min. Within the 60 min., a 40-niiQ. isoc rone 
is also drawn. The extension of Vienna from the old “ Inner City into the m ern 
“Centre” and “Precincts” offers a very interesting type of “ 

generally. Only a few fignrea can here he quoted in illuetration of the i 

of locomotion nmhiner^s a civic factor. The introduction of the oinnAuero^dw 

with the beginning of the tmnpformatioj) of Vienna into the modern <aty^ Berly 
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the nineteenth century the burgher classes drove to a summer retreat in a village 
outside the city lines. Soon there was an hourly service to Hietzing and Ddhling. 
In 1835, sixty stage coaches ran in every direction, and " the lines,” said Schmidt, 
were no longer the residential boundaries.” In 1888, the Northern Bailway was 
opened to Wagram ; in 1841, the Wien-G-loggnitzer ; in 1858, the Elisabeth Western 
Bailway, and since 1670 the Franz-Josef and North-Western Bailways. The first 
horse-tramway was laid in 1866 to Dombaoh. In the eighties, steam tram-lines 
were opened. In 1897 began the transformation of horse and steam-tram into 
electric lines. Growing slowly in the eighteenth century, the population in 1815 
reached only 250,000; in 1820, 260,000; in 1830, 317,000; 1840, 356,000; 1850, 
431,000 ; in 1869, 607,000 inside, and 210,000 outside the lines. In thirty years 
the popuUtion more than doubled. In 1880, the first million was excceeded ; in 
1908, it is estimated, the second million. 


Kotpholt^ and Olaoial Foatnrts of the Eastern CaTpaihians.~<In 
his investigations into the mountain forms of the Eastern Oarpathians in th-*, 
Austrian Orownland of Galicia, Eugen von Bomer, of Lemberg, shows how valu- 
able is orometry as a factor applied to the elucidation of the origin of mountain 
forms (^Morphometrische Studien fiber die Ost-Earpatiscben Gebirgeformen,’ 
JTosmcs, vol. ee, Lemberg, 1909. In Polish with German rdstim^). The length 
of the isohypses (L) was measured, and, making use of the Finsterwalder-Peucker 
formula for the mean inclination (I), was brought into relation to the area of the 

projection in a plane (A). (Tan I = which h denotes the uniform distance 


apart of the isohypses.) The older forms, e.y. those of the olA peneplain, are 
indicated in the longitudinal profiles with their small mean inclinations varying 
from 4” to 8^. Those forms, on the other hand, which, after the pre-pleistocene 
upheaval, were carved out anew by erosion, are characterized by the relative steep- 
ness, which finds expression in mean inclinations of the slopes in the transverse 
profiles amounting to 20^ to 25^. The orometric investigation leads, further, to 
interesting results in respect of the asymmetry of the ridges and summits. This 
asymmetry is seen to the north of the watershed (e.g. between the Dniester and 
the Pruth on one side and the Theiss on the other) in steeper northern, to the 
south of the watershed in steeper southern, slopes. The degree of inequality ir 
the slopes increases with the approximation to the edge of the Carpathians. The 
summits, on the other hand, are asymmetric only on the inner highest elevations, 
which display a steeper drop to the north. The asymmetrical build of the mountain- 
ridges is, in Bomer’s opinion, due to the erosion which first set in after the 
elevation referred to, and it may thus be ultimately traced back to tectonic causes. 
This period of erosion must, however, have preceded the ice age, which, coming 
later, was the special cause of the asymmetry of the summits. As to the character 
of the ice age in the Eastern Carpathians, the following conclusions are drawn 
from the distribution of the angles of inclination: (1) On the bordering ridges, 
as compared with present-day conditions, there was increased precipitation on the 
northern slopes ; (2) on the inner ridges there was little difference of climate as 
compared with that of to-day ; (3) the high ridges of the watershed bore fields 
of niuSoD. the slopes with a northerly aspect — Sywula, 5960 feet, Bratkowska, 
5880 feet ; (4) Swidowiec, 6180 feet, bore ndve on the southern, glaciers on the 
northern, slopes; (5) the Czamabora (reaching 6750 feet in the Howerla) was 
glaciated on both slopes. As partic^arly characteristic of ice-age glaciation, 
Bomer lays stress on the coincidence of the maximum of the horizontal develop- 
ment of the isohypses with the minimum inclination of the slope at the level of 
the then existing snow-line. 
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SuTY^ to ^ Bhan States and Kekong Basin.- a uarr.t.ve report 
by (^pt^ R. a Phillimow, 1 X 1 .., on Survcye in the Shan States, mdudcd in 
the ‘Litwcta from Narrative Reports of Officers of the Survey of India for 
lM7-0^ gives interesting details regarding the Mekong river, which formed 
the eastern limit of the survey work during the season under reviear. Under the 
Pranoo-British Treaty of 1896 t&e Kekong is the boundary between French end 
British territory. The Shan name Is Nam Hkawng. or Me Hkawng, the latter 
having been aooepted for popular use in the distorted Engl'iHh form Mekong. The 
river is full of rapds, and the highest point to which steamers have ever been 
brought Is Tang Aw, lat. 20® dC/, where, in 1898, the French built a small fort 
on the left bank. There is now a regular steamer service up to Ban Uwe-sai, some 
60 miles below Tang Aw. The Laos bring large country boats as fai as ^J'ang Aw, 
where goods are landed and shipped, being conveyed to and from the Kong ^’ung 
state to the west The river is in flood from about August to October. During the 
dry season it falls about 30 or 40 feet, while its width oontraots to W than 
300 yards. The defile of the Mekong is not so striking os that of the Ralwen in 
the same latitude, the hills that immediately enclose it not running up steeply or 
to such great heights ; but it is a very fine river, and is distinctly impressive at low 
water, swirling down between walls of rock that rise 30 feet or so aWove the water- 


level. There are several villages along both banks of the rive^, and ferries at 
frequent intervals, while boats, both dug-outs and rafts, are used fur communication 
up and down the river between village and village. During the dry season mule 
and bullock caravans find an excellent route along the bed of the river, this forming 


quite a highway between Kong-Lap and Hsop Yawng, where the caravans turn up 
towards Mong Yawng. The French have toll posts at most of the ferries, but no 
toll IB collected on the British side. The height of the river-bed above mean sen- 
level is 1505 feet at Keng Rum, lat. 21® 6', and 1109 feet at Hsop Ilok, lat. 20® 20', 
where it leaves British territory. The Mong Yawng plain in lat. 21® 10', already 
referred to, is about 32 square miles in area, with a general height of 1800 feet 
above sea-level ; it is covered with rice cultivation, and is thickly cultivated, 'J’he 
city itself is neither imposing nor important ; the district, however, is wealthy, and 
in former days was independent of Keng Tung. There is a pagoda of some renown 
on a low hill to the south-west of the plain, 6 miles from the city. Its construction 
is of very early date, and it is similar in design to the famous Angkor ruins in 
Cambodia. It is held in great veneration throughout Keng Tung, and is said 
to have been built over seven hairs of the Buddha, and to have been visited by the 


great king Asoka. 

Explorationi in the Tian Shan and in Dzungaria.— Dr. Paul Grober, the 
Companion of Dr. Merzbacher on his second journey of exploration to the Tian 
8han (Journal^ vol. 88, p. 278), has, since separating from the latter, carried out 
fuither investigations in the range on his own account. A brief account of thtw 
is given in the third number of Petw manna Mitteilungen for 1910, Prom Kulja 
he went south in October, 1908, crossing the Temurlik-tau and. the central rai>ge 
of the Tian Shan (the latter by the Musart pass), and examining certain great 
valleys, not previously explored,' to the west of the Musart river. Proceeding sou 
west to Aksu, he devoted some time to the exploration of the ranges sout an wes 
of Ush Turfan, separated from the main Tian Shan by the great longitudinal vaiiey 
of the Kok-ShaL In parts his routes coincided with those of Dr. Stem, ^r. sw 
Hedin, and Dr. Merzbacher; but they were also in great 
many inaccuracies in existing maps, e.y. the Russian 40-verBt shee o > 
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Dr. Gruber also acquired a general idea of ito main geological featuiee. He i^turned 
to Enrope in the spring of 1909 vi6 Kashgar, Osh, and Mai^hilan. Another 
journey of geological research was carried out in 1909 by M. Obrucheff, in the 
spcwtiiiis of Dsungarla, to which he bed already deTOtod more than one summer’s 
werB (/ouniai; yoL M, p. 180; yol. tB, p. 457; yol. II, p. 678). A short of 
the results appeared in the first numher d Pifmnann* MiUeilungen for 1910. The 
Qksoiil diject was to carry out a more careful eaaminatlon than bad before been 
poasiUe of the Barlik, ICaili, and Western Jair ranges, forming the eastern continu- 
ation of the Alatau ; and it prored that these, like other ranges of this region, form 
in the main high plateaus 8600 to 6600 foot in altitude, with fairly level surface 
covered with alpine meadows, and falling in steep and deeply deft escarpments. 

AiaerieBi ICagiietio Beaearoh in China.— Among the ezp^itions for 
magnetic reseaidi sent out by the Carnegie Institution of Washington (Journal^ 
vol. 14, p. 92), that under Mr. D. 0. Sowers, whioh set out in November, 1908, 
hid the Chinese Empire os its field of work. According to a note in Sckndit for 
February 11, this expedition returned to Washington last December, having 
successfully aooomplidied its mission. The route followed was the great northern 
trade-route, passing out of China proper in the north-west, and thence crossing the 
Gobi to Urumtsi. Thence the party Skirted the Takla-Makan desert, reaching 
Kashgar on July 28, 1909, and Leb In September. Connection was made at Dehra 
Dun with the Magnetic Survey of India. 

OomptotioB of the Frouoh Tunnui Bailway.— The completion of this 
railway to Yunnan-fu was announced early in January. For an instructive dis- 
oussion of its economic possibilities, readers may be referred to a paper by 
Commandant D’Ollone in the Quinzaine Coloniah (December 10, 1909), reproduced 
in the Eevue Frangaise for February, 1910. 

AtBIOA 

The Atlas of Xoroooo. — in reporting the results of further geological 
researches in Morocco, M. Gentil (ante, p. 196} discusses the question of the nature 
and western limit of the great Atlas of Morocco, his latest journeys having taken 
him to the region between the Tensift and the Bus, which embraces the western- 
most spurs of that range. From his explorations in 1905 (Journal, vol. 86, p. 333), 
M. Gentil had become of the opinion that instead of terminating (as seem^ indi- 
cated by the explorations of Joseph Thomson) nearly 60 miles from the sea, in the 
elevated region of the Ida or Mahmud, the Great Allas, as determined by geological 
structure, really oontinued west to the shores of the Atlantic. In hla latest journey 
he has found full confirmation of this view, being able to establish the fact that 
the axes of the main folds plunge downwards as they approach the sea, while they 
are also continuous with those of the more elevated part of the range inland. This 
downward inclination is markedly observable only in the cose of the spurs running 
out to Capes Bir and Agadir, and this may help to determine the true linfits, trans- 
versely, of the Great Atlas. The tertiary chain of the Great Atlas of Morocco 
shows a decided tendency to an overthrast northward, in the direction of its fore- 
land, the meseta or platform of Morocco, a fact which recalls, though on a far 
smaller scale, the conditions observable in the Alps. 

The International Frontiers in the Klvn-Bnweniori Begion.— It was 
annooDced on May 14 that the long-disputed frontiers of British and German East 
Africa with the B^ian Congo were finally fixed by a protocol signed by the repre- 
sentatives of the three Powers at Brussels on that ^y. According to a preliminary 
atatement^ Germany obtuna tbe desired frontier of the Busizi and Lake Kivu, but 
the island of Ew^wi in the latter is assigned to Belgium. From the north end ol 



THE MONTHLY BECOSD. 


728 


Kivtt the frontier will run acroee Mount Karisimbi to the summit wt Mount Ssbiayo, 
which will he the ineeting>pomt of the three territories. The Ugands-Oongo 
frontUr will run peat Mount Nkabwa and along the lahasha rivet* to LakeEdwaid, 
and orOMing the letter, will follow the Lubilika river to its source, running thence 
to the pe<^ end thus leaving a {lortion of the Buwenzori range to 

Belgium. DaaoenfUug t^ Lamia and Sea^ki to Lake Albert, it will follow the 
median line of the letter to a pmnt oppoaite Mehagi, Belgium thua gaining the 
whole western ihMe e( the lake. * 

Hm nreMOJUibacittl the Jmnud for January, 1908, we 

gave a proviMonal sketch of this ftontisr as defined in the Pisnco-Liberian agree- 
ment of 1907» and have rince alluded to the wwk of the joint commission sent out 
to a aurvof along the line of the frontier. Thie task was completed last year, 
and aprovidonal pcotocol embodying the final suggestions for the precise lino to bo 
adopted was « gn«8 by the beada of the two commissions, while the definitive agree- 
ment between the two governments is expected to be concluded at ao early date. 
Some s TK-o^r* of the work of the oommiaaion was given before the Paris Geographical 
Society in Kovemher last by M. Eiohaud, and a oonciso summary of the same 
appears in the AprU number of L'Afrigw JVanfofoe, accompanied by *«*?•>»*- 
ini the boundary as finally proposed. The Oommissioners were, on the French ddc, 

M. Biohaud, with various ofifioera under him, and on the Liberino, Comiuandnt 

Haber and M. Motet, the former of whom was invalided borne before the conciuston 

oi the work. They were instructed to adopt natural topographical lines as far as 

.KiHsible, and to avoid aeparsting villages belonging to one and the same tr^. The 

resnlt is to introduce oonsiderable modiflcstions of the line sketch^ m 1^7, all, t 

seems, to the advantage of Prance. Thus, in the northern 

Makonn and the aource of the Nuon (see sketch m vol. 81, fo . 

French territory, formed by the Gerse country, is thrust 

the 8th parallel. The work of the commiseiou was rendered arfoous * 

nature of the countty and by the oppoeirion of the 

took place in parte. A valuable map of the whole repou 

strucld since the return of the French commis«on to 

i.TournaJ vol 84, p. 342), the commission regards the Nuon, a ^tiM o 

tSwl the’^ii^ry.m. the Ser;tf;up^^t 

discovery of ite separation^ the ^ wmSg’from the French Com- 

to be the headetream of the 8t. John. After aepareimg i 

mistdonera on the upper Oavi^M. Therouto, which is described in 

liitherto untraveraed southern interior of * -ftnfmnona forest in which 

the January number of La OeographieM through continuous forest, in wdi 

.supplies were with difficulty procurable. Annual 

Ir.d. 

Series), on the trade of Angola province for i » oreanization of 

»», rf Mi^lM f« of 

a syndioate for promotion of cotton culture, a - obstructions on the 

imattempted scale of the navigable nvers. e - immediate prospect 

UK i«» »«o ™ <'*• 

of river traffio by barges of two tona burden « . jujgjrgtjye centre 

year, 180. On lie demanc. of the rsi»^ at tb» Ambri. 

would be shifted to Banda, where, opening It « further 

might eatsblUh trade with the nativee of the coffee-gro wmg district. 

• There masee will be found « ^ »t*ito^'n^®rn point. 

The Lubilika is the ,”*11 river entering the lake at ito m 
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proposed to utilize the upper Zambezi, Luena, Lungwe-Bungo, Kuaudo and afifluentn, 
Ewito, and Kubango. The Loanda railway, whose provisional terminus is now trans- 
ferred to the Euango, and its final destination to the Easai, remains still suspended 
at Ambaka, 225 miles from the coast. The parallel Lobito railway, to terminate 
in the first instanoe at Katanga, was also suspended in 1908, not to be resumed before 
1910. The area under cocoa cultivation at St. Thomd amounts to 600,000 acres. 
As to coffee, still the chief article of export firom Angola, it is noted that millions of 
idants, thick as cresses in some places^ occupy the shady mountainous belt running 
parallel with the coast at an altitude of 1600 to 2300 feet» from the river Kwanza 
northwards towards the lower Oongo. The report also includes instructive details 
on the cattle, cocoa and coffee cultures, rubber, cotton, minerals, and shipping of 
Angola. 

AMSBXOA 

Xarthqnake in Oostn Bioa^—News has been received that a violent earth- 
quake has practically destroyed the town of Oartsgo, in Costa Rica. The principal 
shook was ezperienoed at 6.50 on the evening of Wednesday, May 4. It was felt 
over a considerable part of Central America ; but little damage was done except 
at Cartago, though it is reported that several villages on the railway between that 
town and the seaport of Limon have also suffered. Many buildings collapsed, 
involving great loss of life. In the earlier telegrams 500 people are said to 
have been buried in the ruins, but later despatches place the number at 1000. 
Fortunately, San Jose, the largest town and the capital of the state, has esca|)ed 
serious injury, and many refugees have fled to it. The work of rescuing those 
who were imprisoned in the ruined houses has been actively tarried on, though 
interrupted by numerous after-shocks. Telegraphic communication with Cartago 
was broken, but it seems certain that little damage hss been done to the railway. 
The Peace Palace in Cartago, which was built from funds provided by Mr. Carnegie, 
is reported to be demolished. Cartago has a long record of similar catastrophies, 
having been damaged by earthquakes in 1723, 1803, 1825, 1841, 1851, and 1854. 
The earthquake of 1841 was of great violence. The town lies in one of the most 
active seismic belts of Central America. There arc two volcanoes in the neighbour- 
hood, Irazu (11,480 feet), with a large crater which is at present in a solfataric 
condiiiou, and Poas (8895 feet), with a lake of hot water in the summit ciater 
that often emits groat clouds of steam. As no reports of volcanic activity at eithoi 
of these centres have been published, it seems probable that this earthquake ib 
not of volcanic origin, but, like those of Chili, is connected with the orogenic move- 
ments of the Central American cordillera. 

AirSTRALfifilA AND PACIFIO ISLANDS. 

Or. Lorents's Ascent of the Snowy Bange in Dntoh Mew Oninea.— 

We referred in the March number to the successful ascent by Dr. Lorentz of the 
snowy range which has been for several years the principal objective of Dutch 
exploration in the south-west of New Guinea. Further details of this achievement, 
derived from Dutch sources, are given in the May number of PeiUrmanM Mitteil- 
ungen, p. 258. Besides the leader, the expedition included Captain J. W. van' 
Nouhuys, Lieut. D. Habbema, and Dr. van RSmer, while the native following con- 
sisted chiefly of Eayans, one of the Dayak tribes of Borneo. After a preliminary 
recQnnaissance, the expedition proceeded up the North river and established a base 
camp, at which the whole party was united on October 4, 1909. An advance was 
then made in detachments to the Hellwig range, where a diepdt was laid down, the 
journey being continued with a reduced force. Natives were encountered, and 
friendly relations established with them. On November 1 an altitude of nearly 
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11,000 feet was gained on the Wichmann range, iu 4® 25' S., md on November 5 
the ascent of the main range was begun. The first attempt wan abandoned at an 
elevation of 13,120 feet, but a renewed attempt on November 7 brought the 
explorers to the ^rst snow, and at the same time abundant evidences were found of a 
former more extensive glaciation. On November 8 Lorentz and van Nouhuys 
reached the limit of perpetual show at 14,635 feet, the former climbing some 
130 feet higher for the purpose of taking photographs. The increasing mist then 
made it neoessarj to turn back, when tbe leader met with an unfortunate accident, 
falling into a chasm nearly 200 feet deep, and injuring himself so severely as to bo 
unable to continue the descent for some days, the first night being spent at an 
altitude of 14,360 feet in tbe teeth of a freezing wind. The smallness of the stock 
of provisions placed the party in a precarious position, but they were eventnsUy 
sav^ by the arrival of relief from the camp below. Three of the natives had 
succumbed to want and cold, and the instruments, etc., had had to be aUndoned. 
The result of the expedition is of importance as showing that tlie range has not 
merely an occasional covering of snow, but that there is permanent snow and glaciers. 
On the south side the latter reached an altitude of about 13,200 feet. The 
presence of ioe at this exceptionally low altitude, almost on the equator, proves 
that the precipitation must bo unusually great iu this part of the ibland. Eocene 
limestone, such as occurs at sea-level in Triton bay, was found near the snow, 
and there were other evidences that great alteraiiuus of level Iwa* taken place 
smce Tertiary times. The altitude of Wilholmiua peak, tlio liij^hcsi point yet 
discovered in New Guinea, was fixed as about 15,580 feet. 


FOLAB BEOIOH8. 

Ioe in the Arctic Befts during 1909. — The annual reixirt on the stale of the 
Arctic ice issued by the Danish Meteorological Institute has lately apjiearod, dealing 
with the year 1909. As a whole, the slate of the ice was unfavourable in the 
Barents sea around Spitzbergen, and it was only during the last days of A ugust 
that it was driven away from the northern shore of the latter by Boiithcrly gales. 
On tbe other hand, a much more favourable state of things prevailed in the Green- 
land sea and Denmark strait, where the ice-edge lay much more to the west than 
usual during the several months. According to the reports of tlio Duke of Orleans 
fehip, the Belgiea, there was very little polar ice in the Greenland sea south of 78®, 
the floes consisting of flat winter ice and young ice, and showing few signs o 
pressure. This points to a very slight drift of ice in the iwlar basin during t le 
spring. Off Newfoundland and on the Trans-Atlantic steamer routes both floes 
and icebergs were uncommonly abundant and persistent, navigation being sti 
hampered as late as August. On the south-west coast of Greenland, on the con- 
Irary, the year was exceedingly favourable, and the conditions seem to have cn 
favourable, too, in the Arctic archipelago. From the conditions on 
eastern coast of Greenland during the late summer, it seems likely that the 
favourable state of affairs on the south-west coast may be repeated in 1910. 

liM "Shelf-ioe” of tho AntMCtic.— The ZeUsohriftfiir QlOKh^hmdeioT 
January, 1910, oontaina a abort article by B. Philippi (p. 1^6) 

Bhelf-ioa-a type of ioe formatiou which i» peculiar to the ^tarctic. ^ 

Ding of 1002, 0. Nordenakjbld aet out from Snow Hill letod m a -wc y 
direction on a long sledge-joamey. The first portion of the ^ 

anow-oovered «,a*oe, bit there suddenly appeamd in the J,” 

»<^Ued Seal arohipelogo a steep waU of ice Onc^ 

finally, a course was etruok by winding OTsr the steep edge o a ^ jpg 

'•n the top* the expedition found iteelf upon alow, weakly undulatiUo 1 
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oyer whioh it wandered for a distanoe of 150 kilometrefi from land. The lack oi 
any groat iineyenness, as well as the abeenoe of fissuree, renders it very probable 
that this ioe-mass does not rest upon land, but covers a sea-area. Whether it floats 
or lios upon a ahallow sea-ground, moves or is immovable, is oertaiidy not known. 
AeooidiDg to Nordenskj51d*8 explanation, the ice is not derived from the glacier 
maeges of Graham Land, and by no means suppUes a huge Piedmont glacier, but 
originates on the spot by the hea|nng up of snow in shallow secluded parts of the 
sea, covered with ordinary sea-ice, which in course of time forms masses of ice of 
great thickness. To this ioefbrmed m ntu out of snow accumulations in the sea 
Nordenskidld gives the name ** shelf-loe.** Nordenskjflld, however, was unable to 
make soundinga in the neighbourhood ef the shelf-ice, and thus afford direct proof of 
his th^iy; and observations made by the German South Polar and other expedi- 
tious have failed either to discover a iypicail submarine shelf stretching away from 
the Antarctid continent and supporting the ice-mass in question, or to render 
plausible his explanation of the origin of the ice. Philippi provisionally regards 
Nordenskjdld’s low ice-terrace not as a locally formed shelf-ice, but as a floating ice 
of land origin. 


XATEEHATIOAL AHD PHT8I0AL OEOGBAPHT. 

GrOUnd-WAter in Crystalline Eooka— Much as the question of ground- 
water has been studied within recent years, the amount of attention devoted to the 
side of it ooncerned with crystalline rock formations has not been great. Thu 
slight porosity of crystalline rocks as compared with most sedimentary formations 
alters considerably the conditions of water-supply in the forme^ and renders it of 
much practical importance that farther light should be thrown on those conditions. 
The late Baron A. E. Nordenskidld paid some attf^ntion to the subject, and bi«» 
efforts towards obtaining a water-supply by boring in some of the rocky islets off 
the Swedish coasts were the subject of an article in this Journal in 1897 (vol. 10, 
p. 465). The latest contribution to the subject is contained in Water Supply 
Paper 232 of the United States Geological Survey, which, while dealing in a 
general way with the underground water resources of Connecticut, contains a special 
section by Mr. E. E. Ellis on the occurrence of water in crystalline rocks, for the 
study of which Connecticut oilers a particularly favourable field, over two-thirdet of 
its surface being formed of such rooks. Mr. Ellis points out that as these absorb 
less than 0*5 per cent, of their volume of water, and contain less than 1 per cent, of 
uniformly distributed pore space, the only circulation of water which hu sufficient 
rapidity of movement to be of value as a source of well-supply must be through 
joints and fractures developed subseqaent to the crystallization. The systems oi 
intersecting joints and other fissures in granite, gneiss, and schists are studied in 
detail, and laws deduced as to the influence of these on the circulation and storage 
of water. Among various points brought out, Mr. Ellis shows that, owing to the 
tightening of the joints with increasing depth, the storage capacity diminishes after 
a certain distance below the surface, and that the assertion that water can always 
be found by going deep enough is far from being true. A remarkable fact is the 
complete independence, in some localities, of neighbouring senes of fractures, for in 
one case the pressure head in two wells only 130 feet apart differed by no less than 
18 feet. The general water-level in a crystalline area shows, however, smaller 
variatkms than the water-table of a sandstone area with similar topographic relief 
owing to the generally rapid movement in the fracture planes. Decomposition in 
the neighbourhood of joints supplies a certain measure H activity of circulation, 
and a study of this makes it appear that the circulation is mainly along the large 
vertical joints, next along the minor vertical joints, and in small amounts only 
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along the horiaontal joints. In the area studied the wellt> an- reniai .cably constant/ 
and this shows that the area contributing to any one well must be very large, being 
probably in t)ie form of long and comparatively narrow intersecting belts. 

XaW 0f BlYtr Brosion.— Prof. J. Brunhes, who is well known as an 
exponent of the mechanism of river-erosion, has lately continued his researcbos with 
a view to asoertaining whether a decided predominance in the erosion of the right 
banks of streams, such as would be involved in the acceptance of *• Baer’s law; can 
bo actually observed. As a stream oflP^rlng favourable conditions of obaervation, 
M. Brunhes chose the Ose, a tributary of the Brcnne, which flows through the 
department of Odte d*Or. It haa a markedly torrential character, owing to the 
impermeable nature of the strata over which it flows, and almost throughout ito 
winding course is dominated by small but steep banks. M. Brunhes followi d it 
throughout its windings for a distance of 40 kilometres (25 miles)— the stream being 
then (February 22, 1910) iu flood— and carefully noted all ]>]ace8 showing evidence 
of recent erosion. Of these, thirty-six were counted on the right, and only fifteen 
on the left bank, while even of the latter some were due to special circumstances. 
This result is similar to that obtained by Galciati in his study of the windings of the 
Sariiie, and, ov m this case, the points of attack on the right bank occurred chiefly 
bvhxo the bends, while on the left bank it was the upper portion of the concavity 
which showed the most marked effects of erosion, as if the point of attack were, 
determined by the recoil of the current from the right bank of the cm \ e above.* 


exnBAL. 

Honour to Col. Ghnille-Long. — The Charles ?. Daly Medal of the American 
Geographical Society was presented to Col. Chaillc-Long at a meeting of that 
Society in February. As is well known, this American oflicer had some share, 
under Gordon’s orders, in elucidating the hydrography of the upper Nile, being 
the first to trace a portion of the Victoria Nile between the Victoria and Albert 
lakes, and to bring to light its expansion into Lake Cboga or Ibrahim. 


OBITUARY. 


Dr. W. B. Cheadle. 

fit the death, which occurred on March 25 of this year, of Dr. W. B. (cheadle, the 
Society has lost a Fellow of many years’ standing, known to the geographical world 
of half a century ago for his adventurous journey across (Janada iu company with 
the then Viscount Milton, father of the present Earl Fitzwilliam. Dr. Cheadle was 
the son of the Rev. James Cheadle, vicar of Bingley, Yorkshire, and was born at 
Colne, Lancashire, in 1835. He was educated at Bingley Grammar School and at 
f'aiuB College, Cambridge, at which college be held a scholarship. It was shoriiy 
after leaving Cambridge that he undertook the Canadian journey, the narrative oi 
which he brought out, in conjunction with Lord Milton, under the tit e, e 
Korth-West Passage by Land.’ This work is one of the most vivid and picturesque 
accounts of travel ever written, and it achieved a well-deserved popularity, passing 


• A rimilar .tiidy of owtain river, of MioLigan, by Prof. M. Jcffur.on, w«. rofened 
t" iu vol. 81, p. 889. 
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through many editions. After his return to England Dr. Gheadle devoted himself 
to the medical profession, and, besides carrying on an extensive private practice, 
he held various appointments-^t St. Mary's Hospital, the Royal College of 
Physicians, and elsewhere — and was one of the earliest champions of medical employ- 
ment for women. In his younger days he won some distinction as an athlete. 


COBRESPONDBNCE. 

The True Bonnduies of fhe Continents. 

1 believe 1 may assume that all will agree that continents are purely physical 
entitieSi and that consequently the boundaries separating them are, and must 
needs be, physical, and as such entirely independent of politics, and therefore of 
politloal and administrative boundaries, as shown by the fact that, though Algeria 
• is a part of the French dominions, it is not still a part of Europe any more than ' 
is South Africa through being an integral portion of the British Empire. 

Such being the incontrovertible fact, it must needs terribly jar on a lover 
of geography to see any other boundary followed than the best physical line (<f 
demarcation which nature herself has set between the several continents, be that 
boundary ocean, river, lake, or mountain range. From this it follows that the 
boundary between Africa and Europe on the one hand, and Asia on the other, when 
they are treated of as three distinct continents, should be a line drawn through the 
Bed sea, the deepest depression across the isthmus, of Suez, the Mediterranean, the 
sea of Marmora, the Black sea, the Caucasus mountains, the Caspian sea, the Ural 
river, and the Ural mountains, as these are without question the nearest approach 
to a perfect continuous physical boundary which we find between these continents, 
and that the fact that Egypt owns as a •politiml possession the Sinai region in Abia, 
and that Russia also is the j)oUtic<d owner of lands south of the Caucasus, and has, 
for purely administrative purposes, formed provinces partly in Europe and i^tly 
in Asia — typical of her whole empire, which is partly Eurojiean and partly Asiatic 
— can no more make the former African and the latter European than could tlic 
political arrangements mentioned at the opening of this i)aper make Algeria and 
South Africa parts of Europe. For, let me rei)eat, the continents arc purely physical, 
and as such entirely independent of |)olitical divisions and ownershi{)8. 

There can be no comparison between one set of physical, and consequently 
immutable, inter-continental boundaries accepted by all and for all time, and the 
present artificial, arbitrary, and therefore ever-changing boundaries, which shift 
with every administrative rearrangement. 

All present-day maps are not wrong, as very many cartographers even now give 
the true intcr-cont.nental boundaries. 


E. Fjennbll. 
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MEETINGS OF THE BOTAL GEOGRAPHICAL SOCIETY 
SESSION 1909-1910. 

RESEARCH DEPARTMENT. 

' AprU 21, 1910.— Dr. A. Stbahan in the Chair. 

« Further experimento on Dew Pooda.** By F.d ward A. Martin. 


Fourteenth Meeting^ April 26, 1910. — ^Major Leonard Darwin, President, 

in the Chair. 

Elections.— Percy AfiMen Clcurk; CharleB i/. T, Hayman; Rev. Charles In- 
wood; William Jackson^ M.A.; Wm, Morion Johnson; John Kennedy; Rolterf 
H, Lasch ; H. M. C. Ledger; Wm. Brodie Q. Litllcwood; Captain Oeoffrty 
Makim, M.V.O. ; S. George McCormick ; J, V, BJielps ; Cecil Polhill; Robert A, 
fin fern ; Barry Benedict Wall ; Ernest Young. 

The paper read was — 

The Aldabra and Neighbouiin^; Islands in the South-West Indian Ocemt By 
J. C. ¥. Fryer, 


Evening Meeting of May 9, 1910. Pohijmed on Account of the Death of 

the King. 

Elections at Council Weitino. 

Malcolm Cross; W. W. Ferguson; Geoffrey Earley; Captain Churhs Louis; 
ir. M. Knight; Captain J. U. F. Lakin (92wf/ Punjabis); Sidmy John I owell ; 
<\iptain L. IL Sitwell {Corps of Guides^ Ottawa); Wilham Jams Thompson , 
Qtorge Traill. 
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Additione to the Library. 

By EDWARD HBAWOOD, MA.., Librarian, 

The following abbreyiations of nouns and the adjectiyes derived from them are 
employed to indicate the souroe of articles from other publications. Geographical 
names are as a rule written in full : — 


A. = 
Abh. 
Ann. 
K = 
Col. : 
Com. 
C’.U. 
K = 
G. = 
Gea. 
T. =: 
Tz.:= 
= 
Jb. = 
k.k.i 
M.a 


Aoademy, Aoademie, ARademie. 
= Abhandlnngen. 

= Annals, Annales, Annalen, 
Bulletin, Bollettino, Boletim. 

= Colonies. 

= Oommeroe. 

= Comptes Bendus. 

Ezdhnnde. 


Geografla. 

^tnto, IniMtiitloii. 


ISTMtin. 
oamaf. 


Jahrbuoh. 

== haiserlioh und koniglioh. 
Mitteilimgeii. 


ag. = Magazine. « , . 

em. (M^m.) = Memoirs, M^moires. 
et. (m^t) = Meteorological. 

= Proofings. 

= Royal. «. • 1 

jy. (Riy.) = Review, Revue, Rivista. 
= Society, S^^W, Se'skab. 

. = Soienoe(s). 
bib. = Sitzungsbericht. 
s Transactions. 

I. = Tiidschriffc. Tidskrift. 

= Yerein. 

)rh. = Verhandlungen. 

= Wissensohaft, and compounds. 

'= Zeitwdirift.* 

kp. = Zapiski. 
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On aoooont of ttie of the wordi cMteoe, ovarlOp eto., the ilie of books iu 

the liit below ii denoted Iwtne length and breadth of the eo?er la indhee to the nearest 
halflnoh. Tfaatfaeof the/ovraanalO X 

A Mleetlea ef werlM la ihte list Witt he aetieed doivlute ift tiM ^ IbifBaL’’ 

TOOFl. 

Balkan Beaiarala. Hntohinion. 

Motoring in the Balkana: aloi» the highwaye of Dalmatia, Montenegro, the 
Henegovina, and Boinia. By Franoee Kindey Hntehinton. London ; Hodd^'r 
& Stoubton, 1910, Size 9x6, pp. 642. lUtatrations, Price 12s. net. Presented 
hy the PuMisWs. 

XnYope. Webb. 

A Bvatematio geography of Burope. By George William Webb. London: 
Methuen A Oo., 1910. Size 7} X 5, pp. viiL and 96. 8keteh-map$, Pries Is. 
Presented by the PMithere, 

France— laagnedoo. Xa^yialle. 

Le Bas-Langnedoo en 1626 d^apiha la dezoription dn gdographe allemand 
Abraham Golniti. Par L. Malayialle, (Bxtrait da Bulletin ae la Socidte 
Languedooienne de Gdographie, tomes 81 et 82.) Montpellier, 1909. Size 10 X 6^, 
pp. 146. Presented by the Author. 

France— Lolse. Bonehon. 

Reoherdhes car lea inondations de la Loire sapdrienre et de sea affloents dans Ic 
ddpaitement delaHaute-Loire. Par Ulysse Bonohon. Paris: H. Champion, 1910 
Size 10 X 6), pp. xzxii. and 62. Price 2s. 8d. 

France— South-West. Miltonn 

Castles and chateaux of old Burgundy and the border proviooes. By FranriH 
Miltoun. London : Sir I. Pitman & ^ns, 1909. Size 8 X 5}, pp. x. and 33i 
Maps and lUmiraiioM. Price 7s, 6d. net. Presented by the PuhlisJters, 

Ocnnany — ^Badcn. Notishlatt V,K Darmstadt 89 (1908) : 85-54. Xlemm 

Bemerkungen Ober die Gliederung des Odenwaldes. Yon G. Elemm. 

Qennany — Bavaria. M,G. Gee. Munehen 4 (1909) : 179-283. Baybcrger 

Zum Problem des Wellheimer Trockentals. Yon Prof. Dr. Franz Baybergor. 
Map and Profiles, 

Ocnnany— Olimate. Dove and Frankenhanser 

Deutsche Kiimatik : Grundrissder Lehre von den Luftkuron Erholungsbedttrftiger 
und Kranker, fur Arzte, Geographen . . . [u.a.], dargestellt yon Prof. Dr. Karl 
Dove und Dr. Frankenhanser. Berlin : D. Reimer, 1910. Size 91 X 61, pp. xii. 


and 280. Maps, Price 8m. Presented hy the Publisher, 

Ocnnany— Hessen. G.M. Hessen 5 (1909): 1-117. Biemer. 

Dio ]^8iedelung des Yogelsbergs. Eine Btudie zur Siedelungs- und Yerkehrs- 
geographie. Yon Walther Diemer. Maps, 

Germany — ^Holstein. GIs&im 96 (1909) : 366-368. Halhfass. 

Der Selentersee im Ostholstein. Yon Prof. Dr. W. Halbfass. Plan. 

Gennany— MeteoTclogy. Haussler. 

Beziehungen der atmosphhrischcn Isothermen zu der Massenerhobung der mittel- 
deutsohen Gebirgeschwelle.* Inaugural-Dissertation . . . von Ewald Haussler. 
Halle a. S., 1909. Size 84 x 5}, pp. 82. Sketch-maps, 

Gennany— Bdiel 0,Z, 15 (1909) : 870-886. Beisner. 

Die Staubeoken im Odergebiete, naoh geograpbischen Gesiohtspunkten. Yon 
Helnrieh Beisner. Diagram. 

Germany- Bivers. NotiOitalt V,K Darmctadt 89 (1908) : 105-146. Xgger. 

Beitritge lur hydroohemisohen Uhtersuohung des Rheins und seiner hauptslloh- 
lichsten NebenOiisBe (Rhein, Neokar, Nahe, und Lahn> Yon Dr. E. Egger. 
Dtagrams, 

Germany- Baxeny. Globus 96 (1909) : 197-200, 2^0-825. Brnhus. 


Geonaphisehe Studien flber die Waldhufensiedelungen in Sachsen. Yon Dr. B. 
Bmhna Map, 
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HHIih i!*- Berlin (1909) : 379-380. Chnll, 

Die Verteilnng der Bevdlkerurig in der Trovius Sohlesion. Von Dr. M. iliolJ. 

JM.O. fife*. Jlpfia 36 (UM)H) : 1-31. FiiUiiel. 

to Sommerfrisolien nnf Yollcidicbte und Verkehr im non] wesilichen 
Trfle des Thdringei Wnldes. Von Dr. Eniak Frinsel. 

Die Thttringiiclien Itonkaknen, Ipeaiell die des Thttringer W^des, namentlioli 
in ihr^ VeihlltoW. Von Dr. Hermann Pistor. Mapt ami 

M.O. Q». Jena >6 (1908) : 81-84. StephM. 

daik IM"*— dw orogfapWsehen Uge anf die intordinme Temperatnr- 
rSSaMUBhteltlmThttringeiWald. Von Pr. Qe«g Stephan. Ukomm,. 

^ ft Bftl of Homolle and Holloau. 

®*n7«lniatlon awMologiqne de Dfloe, faite par I’Bcole Franpaise d’Atheno* so. a 
^^auasloea da MiMto de I’lnatruotion Foblique • • ■ ®* puWiee aouH la 
Imr^tinn de Homolle et Maurice HoHwnx. Intw^chon: Carte il- 

'In. ui 1/10 000* aTeo ane oommentaire explicatif. Far A^rd ^ilot. • 

Six. 14 X U.^. 44^ Map., Diagran^ oad lUu. 

a. d^naim PmihmImI bif ths Eoole ftan^at^e d AihiMB* 

W«2 (1909) : 69-76. *««*««. 

T.> voTaoe de Tdidmaque. Pat A. Mndhler. Sfee<c»-mop. 

^'uJ^rbliok ttber die Ergebniseo der ?. 

|<)<I7 Von P»". Bpethmann. (Seimratabdraok ana uaea, .a. 

und k.) Stuttgart, 1909. Biue 9J X 6i, pp. :12. j the Journo/ 

Some of the reenlte of thia expedition hato already been rcfirr 

(Tol. 81, p. 072: yol. 88, p, 895). 484-49-* IrMia. 

Italy-Olimatology. Bix. Q. ludtami 10 (l.»09) • 484 49- 
La Climatologia dell’ Italia. Par FilipiH> twdia. 

It®Iy — ^Earthquake. , a. ,i. .ctimnuke of December 28, 1908. 

Meaaina and Beggio before and after ^ 12, pp. 438. W<ip«, 

Florence: Booletd Fotografica Italia^ [1909J. 8.*e i^^ 

IUuaration,,andDiagTarn,. Bf/ce 13 .. brf. [Foxt in mur *a b 

A plolorial record of the effeeU of the great “^hquak. 

Italy— HtatorioaL B.8.G. „„herto Almagia. 

La Geografla flaioa m Italia nel Oinqueoe . ..qng,. lay.THO. Defant 

Italy- LakaOarda. SiM- K.A.W. B’ifea, A t. j am Gardaaee. 

Ueber die atehenden Beespiegelaohwaukungen (Seicbea) m u.v 

Von Dr. Albert Defant. Dkgram. Foligno. 

Italy— Padua. _ ,. ,mg. Medimyal Towna Seriea) 

The Btory of Padua. Bj CMate pp. ivi. and 320. ?»<»• oad 

London: J. M. Dent & Oo., 1910. i„ fhg Pvtliritert. 

Jl/wtrotfoa.. Pr/«e4a.6d.«rf. Almagia 

Italy-Plaoe-namee. Six. G. e awcialmente aul nome “Valle 

Bui nomi stmioi di alcune yallate dell 

Sioiliana.” For Roberto Alnaagim ^ ^ ^ ' o 

Italy— VefUTlue. Jmeriean JSei. Bf ( Bepoae period. By 

Veauviua: Oharaoterietioa and Phenomena of the preaen i- 
Ftank A. Perret. IttutlratiMU. Schwab. 

HadltetraoeMl-BtlUMdogy. •^•^*^‘*«]>(^ta.2?de la Mdditerran.'c. Par 
Phdnioiena, Juddo-HeUbnea. Berbferea, dwia le baaam 

Hu«uiA.Z^ i de nordiata ooh d««« oe 7 

Bjomalmemas daning. Af Obbim Asona 
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Norwfty— lAkM. Nortike 0.8. Aarbog 90 (1909) : 46-50. BMioh. 

Nog^n bemerkninger om indBj0er8 daDoelae i SkiensTasdraget. Af Hanf Eeaioh. 
Skdeh^map. 

The lakei oonsldered are In the Sklen diatrict of Southern Norway. 

Norway— Ojiter-bedi. HellMd-Hanien. 

Die AnsternbassinB in Norwegen. Yon B. Helland-Hansen. (Bonderabdruok 
aim Intemationalo Beyne der geaamten Hydrobiologle nnd Hydiogiaphie. Band I. 

1908. ) Leipxigy p908]. Siae 9} x 6}, pp. 55^573. Diagram ana lUmMUnu, 
Premted by ike AMor, 

Bnatia— Fialaad— Vhytogeograpliy. Brothms. 

Bidrag tm Kdnnedom Finland 66 (1908) : 241-269. 
Pflanaenphl&BologiBohe Beobaohtnngen in Finland 1906. ZnaammengeetelU yon 
Y. F. Brotherus. 

Bpain: Mardoa. 

TiavelB in. Bpain. By Philip Sanford Harden. London: A. Oonstable A Go., 

1909. Size 6{ X 5}, pp. xli. and 484. SketoK-map and lUustratioM. Price lOf. 6d. 

fiat. Presented by fhe Publishers. , 

Bpain— HiitorioaL Nrann. 

Qudten u. ForsiAungen alien Oesehiehie u. O, (8ieglin\ Heft 17 (1909) : pp. 140. 
Die Entwldkelnng der Bpanioohen Proyinzialgrenzen in romiBoher Zeit. Yon 
Franz Brann. 

Bpain— La Xanoha. Bev. G, Col. y Mereantil 6 (1909) : 174-179. Ooreta. 

CansaB de la efiterilidad de la Mancha. Por D. Franoisoo Yidal y Coreta. 

Bpain— Relief. Z. Oee. E. Berlin (1909) : 226-257, 297-316. Rdhl. 

QeomorphologiBche Stndien auB Oatalonien. Yon Dr. Alfred Riihi. Sketch-map^ 
Illustrations^ and SeciionB. 

Bpain and Portngal. ^ Bldiquai. 

El periplo de Himiloo (Biglo Yl. antoB de la Era Christiana) Begiin el poema de 
Hufo Festo Avieno titulado ** Ora Maritima.*’ Dcscripoidn de laa oostas portu- 
gnesaB y espaholaB desde el onbo San Yioente hasta Gibraltar. Por Antonio 
BUzquez y Delgado-Aguilera. Madrid, 1909. Size 9 x 6}, pp. 72. Sketeh-^map. 
Presented by the Author. 

Also printed in Bed. R.8.G. Madrid, yol. 51, pp. 325-392. 

Sweden and Norway — Xeteorology. Hamberg. 

Nebulusite et Buleil dans la p^ninsulo scandinave. Par H. E. Hamberg. (Appen- 
dioe 1. aux ObservatioDS mdteorologiques Bu^doises, yol. 50, 1908.) UjiBala, 1909. 
Size 124 X 10, pp. yi. and 40. Maps, [In Swedish and French.] 

United Kingdom. Baedeker. 

Great Britain. Handbook for trayellers by Karl Baedeker. Seyenth edition. 
Leipzig (London : T. Fisher Unwin), 1910. Size 6} x 4, 'pp. Ixyiii. and 624. 
Ma^ and Plans, Price lOe. Presented by the Editor. 

United Kingdom— Canals. — 

Royal CommisBion on Canals and Waterways. Yol. 5, Part I. Third Report 
(pp. viii.) ; Part II. Engl|Lnd and Wales, and Scotland. Minutes of Eyidenoe, and 
Appendices thereto, of the Royal Commission appointed to inquire into and to report 
on the Canals and Inland Navigations of the United Kingdom (pp. yiii., 388, iy.. and 
80. Price Ss. lid.). Ditto, yol. 7. Fourth and final report (pp. xiy., 238, and 30. 
Maj). Price 2s. lid.), London : Wyman & Sons, 1909. Size 13 x 8^. Presented 
by the Royal Commission. 

United Kingdem — Oemmunioatiens. Campbell. 

J.R. United Service I. 68 (1909): 1415-1443. 

The Advantages, Strategical and Commercial, of a Battleship and Ocean-going 
Steamer Canal between the Forth and the Clyde. By Yice- Admiral Sir C. 
(DampbelL Maps and Illustration. 

United Kingdem— Bussex. Beckett. 

The spirit of the Downs : impreesionB and reminiBoenoeB of the SuBsex Downs. 
By Arthur Beckett. London : Methuen & Co., 1909. Size 9 x 54, pp. xvi. and 
366. Illustrations. Price 10#. fid. 

United Kingdqm— West Coast Ashton. 

The battle of land and sea on the Lancashire, Cheshire, and North Wales coasts, 
with special reference to the origin of the Lancashire Bandhills. By WUliaro 
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Aihton. B^d ^tton. ^uthport (London ; J. Heywood), i9«s). Si*e 7' x 5 
pp. Ti. nod 818. Map, and ItturttgUon,.^^ Price U. &£ PtLI,} iy ' 

jjgiMaiMtn. Tlmnum. 

Leavao frm an AfeLm acrapbook: the experienooB of an Engliah official and hii 
wife in KnboL ^ Emeet and Annio Thornton. London : J. Muway isio 
aie 8 X 288. Skriek-mapandrnudratbm. FWo. 8.. art.’ 


The naatte of Hm Baat. My Bdmnnd Candler. Bdinbuitth, etc. : W. Blaokwood 
d Son^ ®f? *^4 >< ®» W»- “d 822. lUmtrati^. Price 6*. art. Prc- 

aanM lip the JPnUUera. 

SketoW of boTd, prlnelpally in India. 

GhiaA. Oteil. 

OhABglag OhioA. By the Bev. Lord William Gaaooyne-Oeoil. osBitted by Lady 
Florenoe Oeoil. London : J. Nisbet & Co., 1910. Siae 9 x 5). pp. zvi. and 842. 
Sk^-map and 2llu$iraii(m$. Priee lOf. 6 d. OBt. Pretenied by the PiOtUthen. 

China — ^BtJuiologya OhavaaiiM. 

Lo T’ai Ohan : OMai de monogmhie d’un oulte chinois. Appendioe : le Dieu du 
sol dans la Ohina Antique. Par Bduaid Ohavannefl. C^nnaleB da Mua^e Guimei ; 
Bibliothhque d'StudoB, Tome 21.) Faria : £. Lerouz, 1910. Bine 10 x 04 , pp. 
592. lllnttroHoni. Preamted by the Author. 

Eaetem Asia — finsoo-JapaneBe War. Bemenoff. 

The price of blood. (The sequei to ^Rasplata’ and *Tbe battle of TpusLima.') 
By Captain Vladimir Bemenoff. London : J. Murray, 1910. Bize 7i x 5, pp. xii. 
und 228. Price 5b. net, Preeented by tite Publisher. 

India. Ohailley. 

Joseph Ohailley. L’Inde britannique : BOci<?te indigene ; politique indi};^ne ; les 
id^es diieotrioes. Paris: A. Colin, 1010. Bize 10 x 6^, pp. xvi. and 511. Maps. 
Price 10 /r. Presented by the Publisher. 

India—XaBtem Bengal and ABsam. Playfair. 

The Garoa. By Major A. Playfair. (Pablished under the orders of the Govern- 
ment of Eastern Bengal and ABsam.) London : D. Nutt, 1909. Bize 84 x r>L 
pp. xvi. and 172. Maps and Illustrations. Prioe Is. 6d. net. Tw) copies, pu.- 
sented by the Author and Publisher. 

India— Ethnology. IhuxBton and Bangaohari. 

t'asteB and triboB of Southern India. By Edgar Thurston, assisted by E. Ranga- 
chari. 7 TolnmeB. Madras : Government Press, 1909. Size 10 x 6. Illustra- 
tions. Price 23b, Presented. 

India— Horth- West Trentier. Holdioh. 

The Gates of India, being an historical narrative. By Colonel Sir Ihomas 
Holdioh. London : Macmillan & Co., 1910. Size 9 X 5i, pp. xvi. and 556. Maps. 
Price 10b. net. Presented by the Author. 

Reviewed in the present number. 

Bonth-lMt AMn— XQitorioia. OMiBl- 

Agiatio Society HonoKrapha, No. 1. BesearohoB on Ptolemy’s geography of ^tom 

Asia (further India and Indo-Malay Archipelago). By Colonel G. E. Henui. 
Published in oonjunoticni with the Royal Geographical Society. London . R.A.b. 
and R.G.S., 1909. Size Si x 6*, pp, xii and 946. Maps. 


AEBIOA. 


Alone. 


^^TniiifB TiBngnagg 
Short maaoal (with vocabulary) of the Amhario language, prepared for tt>e Gene»l 
Staff by Haior J. P. Alone. London : Harrwon 4 Bona, 1909. Slae 6J x 4, pp- r. 
®nd214. Price 6e. Preeented. . 

-IgUa Ongo. Piiow^ 

Manriite PteioelU. Nel Paew del Bango-B^. Naples s 

[1910], Sine 10 X 7, pp. 888. Mape and lOaetnttume. Pnee 12 lire. rreeeM 

^thePMUhere. , ,, 

No. VI. — JoHJC, 1910 .] 
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MtUh iMt AMa»— ChuM. 


Biitidi lut Afltiot. . Stifud. 

To AbyflBlnia thronsh an unknown land. An aooonnt of a journey thtough unex- 
ploieA Mgions of Britbh East Africa Iw Lake Rudolf to the kuw^ of Men^. 

By OaVwB 0. H. Btlgand. London ; Seeley ft Oo., 1910. Bin 9 x S^i pp. 962. 
Jfopi and Priee 16i. net. Piuiantod 6y tte PnUMari. . 

MtUk Bait AMea—ftame. Bngmm. 

Oabera adTentnxea in the A&ioan wUde: being an aeoount of a four noi^’ 
expedition in BritUh Beat AiHcn, for the pnrpoee of eeour^ photogr^ 1^ 
llfo of the game. By A. Badolyfb Dugmore. Lradon: W. B^m^ 1910. 

■ Sine llj X 8, pp. xvut and 882. /Hwdradfoac and dltsteh-map. Priee 80$. Pre~ 
tented dy ike PAlither, 

Oantral AMea. 

Fighting the dave-hnnter* in Central Africa: a reeord of twenty-eix y«ow of 
tipTel and adTonture round the great lakei, and the OTerthrow Tip-pu.M, 
Bumelixa, and other great eUTe-tradeie. By Alfred J. Swann, wltii 
duction by Sir BL H. Johnston. London : Beeley ft Oo., 1910. Bise 9x6}, 
pp. 800. Hap and HlMtmtioM. Price 16*. nd. Presented bf the PtMiehere. 

Bast ifi-ii mUkst. 

Sis Uasai Ethnograpbisehe Monogn^hie elnes ostattikaniBohen Bemiteneolkee. 
Von M. lierker. Zwdte Teibeaaerte . . . Auilage. Berlin : D. Reiinw, 1910. 
Size 11 X 7i, pp« zxzit and 456. Map and lUtuiraHante Pnee 12ni. Preeemea 
hy the Pablit^r. 

The firit edition waB reviewed in Vol. 26, p. 447. 

Sfypt— Eiitorioal. WaigaU. 

The life and times of Akhnaton, Pharaoh of Egypt. By Arthur B. P. 

Edinborgh, etc.: W. Blackwood A Sons, 1910. Size 9 X 54. PP- 
Map and Illutiraiiont, Priee lOi. 6d. net. Preeenied by the PMUhere. 

Egypt and Sudan— Zoology. ' JagoMlri»ld. 

nf the fiwftdiah Zooloffical Bzoedition to Eeypt and the White Nile, 1901 ; 


pp. [214], lllntlraliont. Pretented by itte Library of the Moyai univerettyt i/ptain, 

A series of memoirs, by experts, on the various groups represented in the oollectioiiB. 
Bgyptiin Sudan. Tangy®. 

In the torrid Sudan. By H. Lincoln Tangye. London : J. Murray, 

9 X 54, pp. xii. and 800. Map and Jlluetrationt. Pvece 128. net. Pretended by the 
Puhlither. 

German East Africa. , ^ 

Eine Reise durch die Deutsohen Kolonion. Herausgegeben yon dw 
Zoitschrift “ Kolonie und Heimat.” I. Band : Dentsch-Ostafrika. Berlin : Verlag 
Kolonialpolitisoher Zeitsebriften G. m. b. H., 1909. Size 10 J X 13 J, pp. vm. an 
128. llluelratione and Sketdh-mape, Price 5e, 

A good Boloction of pictures, with letterpress. 

German East Afrioa— Ethnology. 

Die Volkerstiimme im Nordon Deutsch-Ostafrikas. VonMaxWeiBB. Berlin: Carl 

Marschuer, 1910. Size lOJ x 7i, pp. xx. and 456. Mape and llluetratume. 1 re- 
tented by the PMieher. 

This will be specially reviewed. 

Italian Somaliland. Montogawa- 

Vico Mantegazza. II Benadir. Milan : Fratelli Treves, 1908. Size 7i X •>, 
pp. 864. Mapt and llluttrationte Price 5 lire. 

^ Brivos- 

Morocco. , , ^ 

A. Brives. Voyages an Maroo (1901-1907). Algiers: A. Jonr^, 1909. Size 
11 X 9$ pp‘ X* and 612. Mapt, Seetiane, and lUuetraiiont, Priee 20 fr. 

Blgsiia— Bthndogy. . ™ w 

A gnmmsr of the Gbori language with abarl-Eughsh and ^lis^««‘ 

dicUomries. By Hnjor PranoiB Bd^. Belfast: printed by W. ft G. Baird], 

1909. Bile 8} X 5}, pp. 374. Priee X8*. Preeenttd 6, (he Author. 
Bigeria-lUnsna »urTay. 

Southern Nigeria. Report on the results of the Mineral Survey, 1905- 
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Ditto, 1906—07. By Prof. Wyndhftiii R. DunBtui ('Colonial m hi i 
Uiieou.. Noi. 67, 68, ^.e 9* x 6,- pp.^d 8& 

Mile. - 

[a O. LyoiM Oftiro 1909 

Siie 10| X 7J, pp. 70. Map and tHagram. Ptt$enMl bg M« 

NpualMd. Vmua 

Proteotoi^ vn KMilto of (he MinenU Butvey, 1907-08 . ‘ 

2®- S DboHm. (OoloDial Beporte. Hi^lUneou; 

No. 60p 1909.) Loboob : WymAB A Sono, 1909. Site 9J x 6, pp. 46. Skfieh-map. 

OiABgA Biw CNOoBy. 

The Aftermath of war : an aoooimi of the repatnation of Boon and natives in the 
Orangre Biter Colony, 1902-1904. By G. B. Beak. London . E. Arnold, 1906 
8ize 9 X 5^, pp. x. and 296. Map and lUuBtratum. Priw 12$, 6d net. Pre$enied 
by the Auikor. 

Portngneie Weat Afrioa^Labonr. Oadbnry. 

Labour in Portugneae West Africa. By William A. CWbury. 2iid edit. London: 

G. Routlodge A Scma, 1910. Size x 5, pp. zii. and 188. Map. Price 2$, 6d. 
net. Preeenied by the PMiehers, 

Sahara. Visohw. 

Across the Sahara from Tripoli to Bomu. By Hanus Vischer. London: E. 
Arnold, 1910. Size 9 x 5}, pp. xx. and 398. JIfap and lUtutratiom. Pf 12s, 
6d. Mt. Preeenied by the PtibUeher. 

Sahara. La G., B.8.G. Parts 20 (1909) : 155- 164. 

Exploration an Sahara. Par lieutenant Cortier. Sketch-map. . 

Gf. note in tol. 84, p. 682. 

Sahara. 

Retteeignemente Col., Afriqw Jran(;aite 19 (19910 . 169 - 179 , 205 - 210 , 2112 - 246 , 

278-283. 

> oyage a tratera le Sahara. Par le Capitaine Colonna dc Loca. Map. 

The last artiole of the series sums up the author's conclusions as to the exploitation 
of tlio Sahara. 

Sahara — Janet. Bev. Fran%’aUe 602. Cuflno. 

L’oasis de Djanet. Par Luigi GuAno. Maps. 

Sierra Leone. Alldridge. 


Oortier. 



Go, 

rented by the PubliBhere, 
South Afrioa— Agriculture. 


Blyth. 


South Africa. Beport on Agriculture and Viticulture in South Afiica. By Lord 
lilyth. (Colonial Reports, MisoeJlancous, No. 61 , 1900.) London: Wviuan Ac Sons, 
1909. Size 9} x 6, pp. 26. 

South Africa — Hiatorioal. Theal. 

History of Booth Africa since September, 1795. By Dr. George McGall Theal. 
VoIb. i.-iv, Ijondon: Sonnensoheiu & Oo., 1908. Size 8^x5}. Maps, Price 
7 «. Gd. per volume. Preeenied by the Publiehere. 

Sonth-Wett AUm. Nature 81 (1909) ; 466-467, 499-500. 

JVroy Sluden Memorial Expedition in Soutli-West Africa, 1908-09. By H- H* ”• 

1 '(‘arson. Sketch-maps and lUustrationee 
Spanish Guinea. Ann. G. IS (1909) : 433-450. 

Guiude Espagnole. Par A. Cottes. 8Jcetch-map$. 

Transvaal — Geology. 

'rransTaol Uiiies Department. Report of the Ooological Survey 
I retoria, 1909, Siae 11 x 81, pp. 174, Map*, Seettoni, Plan, and TIluth aUoM. 

Jiesidee the director’s report there ere papers on epeoial orees, most uf ‘"®'“ * 

“OHIO acconut of the physioai features. , a , o 

o « 
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Tonif . Le Ttmr du Mwdt 16 (1909) : 498-516. , Oluintre. 

Sot loB Boatei de Tunuie. Par Mme. B. Ohaatre. lUuitraUonB, 

Uginto. 

Uganda. Report on the BotanicaL Foreitrj. and Boientiflo Departmrat, fior the 
yaar ended Maidi 81. 1909. (Odonlal Beporta. MieoeUaneonei No.* 64. 1909.) 
IxNidon : Wyman A Sene, 1909. Blae 9) x ^ pp* 28. 

EfanAa-PcMitiy. /. 4friMn 6. 9 (1910) : 120-128. Dawe. 

The Foreiti of Uganda. By M. T. Dawe. lUmUnUiM. 

NORSK AIBRIOA. 

labrador. Qoiling. 

Labrador: ita diacovery, exploration, and development. By W. G. Goaling 
London: AJaton Rivera, Ltd., 1910. Biie 9x6, pp. xii. and 574. ATapt and 
ZRtMtratloaa. Prioa 2l<. net, PreeenUd by ihe PMiAete, 

Xezioo— BiiteKioaL Biai and Kdndalay 

The true hlatory of the oonqueat of New Bpain. Bv Bernal Ufaa del CaatUle^ one 
of ita oonqnerora. Edited and pnblUihed in Mexico by Genaro Garcia. Tranalated 
into Engliab, with Introdnotion and Noiea. by Alfred Peroival Mandalay. Yol. 2. 
(Works iaaned by the Hakluyt Boeiety. Be^d Beriea, No. 24.) London, 1910. 
Biae 9 x pp. xvi. and 8t4. Plane and Ittuetraiicne. Preeenied by the Hdkluyl 
Society, 

Bee review of Yol. 1 in the January number, p. 68. Thia inatalment oarriea the 
atory down to the halt at Tepeaca following on the flight from Mexico city. 

United fltatea— Colorado. U,8, Oeol, Bum, Prof, Paper 67 (1909) : pp. 58. Howe 
Landelides in the San Juan mountaiue, Colorado, including a oonaideration of their 
cauaea and their olaaaiiication. By Emeat Howe. Sketch-map and lUnetratione. 

United Statea— Conneetiout. ^ Gregory and Ellis. 

XJ,B, iieol, Surv., Water-Supply Paper 282 (1909) : pp 200. 

Underground water reaourcea of Connecticut. Bv Herbert E Gregory, with a study 
of the occurrence of water in oryatallino rooksf by E. E. Elba. Skeloh-iwtp^i 
SectioHB^ DiagratMf and lllmtratioms. 

Noticed ante, p. 72G. 

United States — Heights. Nat/onal G. Map 80 (1909): 539-511. 

The Highest Point in Each State. lUuetration. 

United Statea— Idaho and Montana. Galkina and McDonald. 

U,S. GeoL Sure. B. 884 (1909): pp. 112. 

A geological rocounaiaBanoe in Northom Idaho and North- Westorn Montana. By 
F. r. Ofdkina, with notes on the Economic Geology, by D. F. McDonald. Map, 
Illuatraiione, and SedUma, 

United Statea —Magnetism. Haaard. 

Department 'Of Commerce and Laljor. Coast and Goodolic Survey. Roaults of 
Ol»ervations made at the Coast and Geodetic Survey Magnetic Observatory at 
Cheltenham, Maryland, 1905 and 1906. By Daniel L. Hazard. Washington, 
1909. Size 11 X 9, pp. 110. Biagrama. 

United States— Meteorology. J,0, S (1909) : 25-31. Brown. 

Indian Bummer. By Robert M. Brown. Sketch-mapa, 

Explains the atmospheric pressure conditions conducivo to Indian Bummer. 

United States— Negro. Archer. 

Through A fro- America: an English reading of the race problem. By Williaiu 
Archer. London : Chapman £ Hall, 1910. Size 9 x 5J, pp. xvi. and 296. 
Price 10s. 6d. net, Preaented by the PMiehcra, 

United Statea— Nevada— Geology. Ransome and others. 

JJ,B, Oeol, Surv,, Prof, Paper 66 (1909) : pp. 258. 

The Geology and Ore Deposits of Goldfield, Nevada. By Frederick Leslie Ran- 
some; asaiaM in the Add by W. H. Emmons and G. n. Garry. Mapa, Planet 
SeeiioM^ and lUuatraHona, 

United States— Hew Jersey. Harshberger. 

P,A, Nat, Be. Philadelphia 61 (1901): 878-400. 

The Yegetation of the Balt Marshes and of the Salt and Fresh Water Ponds of 
Northem Coastal New Jersey. By John W. Harshberger. Plane, 
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United Statae— Hew Xezioo. U,8, Oeol 8urv, B. 889 (1909) : pi». i Lee and Oirty 
The Maniaao Gronp of the Rio Grande Valley, New Mexioo Hv Willia T 
andGe»igeH.Qlrty. Sketch^p, Sedioni, liy ill« T. 

A diaoMiioii of the « Bed bede *’ of the region in question. 

United itetee— Ohio. Ptipyiar 8e. MoiUhl^ 78 (1909) ; 479-489. Carney 

Geogmphio tnfliMlioes in the Dey^pment of Ohio, By Prof. Prank Carney. 

United States— Old Teleaaees. /.G. 8 (1909) : 58-61. Sadth 

A Study of Voloanie Topography. By Ethel M. Smith. 

United Statai— Hailways. B, Awmiean OB, 41 (1909) : 610 621. Johnson. 

ChaMteftoilM of Amerioan Railway Trefflo: a Study iii Transportation Geo- 
graphy. By Emory R. Johusoti. 

United States— West Virginia. Gannett and Baldwin 

U£. Geol, Sftrv. S, 899 (1909) : pp. 82. 

Resnlta of Spirit lieveling In West Virginia, 1 896 to 1908, inolnsive. Comuiled by 
H. S. Gannett and D. H. Baldwin. ^ 

OBHTBAL AHB SOUTH AMERICA. 

Brasil— Ethnology. Kooh-Griinberg. 

. Zwei Jahre nnter den Indianem : Reiaen in Nordweet-Brasilien 1908-1905. Von 
Dr. Theodor Kooh-Granberg. II. Band. Berlin: K Wasmuih, 1910. Sise 
lljr X 8, pp. 414. Map» and IlluitrationB. Price 11m. 75. 

Colombia— BarranqniUa. Betallo. 

Geografia del Departamento do Barranquilla y DlviBioiies iiiituriibH do hi Re- 
piiblioa d© Colombia. Por Andree M. B. Uovollo. Primera Edieion. Bogota, 1909 
Size 7x5, pp. 94. llluBiraiurntt. Preftenfed by the Author. 

Hayti. Anbin. 

Eugbne Aubin. En Haiti: plautourB d’autrefois; nbgros fraujoiird’bui. Paris. 

A. Colin, 1910. Sise 7i x 64, pp. xxxyi. and 848. Map and lUmtratiom. Price 
r»/r. Preeenfed by the Publisher, 

Patagonia— Andos. Krilger. 

Petermanne Jlf, Erydnzuugsheft 164 (1909): pp iv. niul 242. 

Gie Pataguuisohen Audeu zwisohen dem 42 uiid 44 Grade biidlii'ber Brtiti*. 
Beisen, Ktudion und Aufnabmen ausgefuhrt im Anftrag der chili'nisclien Regii'i- 
ung von Dr. Panl Kruger. Map and nlwiratime. 

Peru. Bingham. 

Cuzco and Sacsahunman. By Hiram Bingham. (From ‘ Ri‘cerd» of tlie Past, 
vol. 8, Part V., 1909.) N.P., 1909. Size 11 X 74, PJ». 242. WwiraUow. 
Presented by the Author. 

Peru-Coast. B. Cuerpo Ingen. Mtnae Pern (1909) ; No. 70, pp. 1 12. Manters. 

Tuforme sobre la Costa sur del Peru. Par V. F. MarHb rs. Map and I11n*^trnitons. 

AUSTBALABIA AHB TACIVIC IBLAHBA 

New Zealand— Bunrey. . 

New Zealand: Department of Lands. Report on the survey *";* 

year 1908-9. By Thomas Humphries. Wellington, 190*.). Size IB,, x 84, pi- 
Mape^ PlanBy and Diagrams. 

New Zealand— Tongariro. T. New ZeaUind I. 41 (1908 1909) : 102-10.7. 

Crater of Nganrnhoe. By Dr. P. Marshall. Illuetruiions. 

New Zealand — Wainiarino. ^ Hu- 

New Zealand : Department of Lands. Report on a Botau^l Examination or 
Higher WaimarinrDistrict. By E. PhUlips Turner. Wellington, 1 
13 X 84 , pp. 14. Map and Illustrations. 

New Zealaad-Wairarapa. T. New Zealand /. 41 (1908) : 421»-437. 

The Great Wairarapa : A lost river. By II. Hill. Sket*h^maps and S^eUon . 

See note in the May number, p. 599. McCall 

Tasmania. J,B. Oolonial 1. 41 (1909-10) : 21-35. 

Tasmania : ita Resouroes and Future. By the Hon. John MoCall. 


Marshall. 


Tomer. 



788 


OEOORAFHIOAL LITSBATUBE OF THE MONTH. 


Wwttm Autntlia— 'Ctodofy. Oibion. 

WeUem MUtraUa Qeoh Survey B. 87 (1909) : pp. 80.* 

The Gedogioal Features of the Oountrj lying steg the Boiiite of tho P^posed 
Transoontinental Railway in Western AnstiaUa. By Ohas. G. Gibson. May and 
lttueiraUon$, 

POLAR BMZOHE 

Aretle— lafents Sea. Bfoard. 

SooMtd d’Oedhaograpbie dn Golfe de Gasoogne. Dans roodan glaoial et en Nonvelle- 
Zemble (Aviil-Beptembie, 1908). Far le Oommdt. Obarles Bdnard. Paris: A. 
Miohel, [1909]. Biae 10 x 7, pp. 104. Maps and liluitratfont. Priee 10 fr. 

Polar Esploratloa. Oredy. 

Handbook of Polar disooyeries. By A. W. Greely. Fourth edition. London : 

T. Fidier Dnwin, 1910. Size 81 x 5}, pp. z. and 836. Map» and Portrait 
Price 68. fid. Preeetiied by the PMieher^ 

XATREMAnOAL OSOOBAPET. 

Geology. Wagner. 

Lehrbuob der GeoWie und Miueralogie fOr bohore Sobnlen. Grosse Ausgabo. 

. . . Yon Dr. Paul Wagner. 2 und 8. Anflage. Loipiig : B. G. Teubner, 1910. 
Siao 9x6, pp. Till, and 222. lU/ueirationa, Price 2.80in. Prevented by the 
PMiehere. 

Geophyiles. Olairaut. 

Tbdorle do la Sgure de la terro, tirde des prinoipes de Tbydrostatique. Par [A.] 
Glaiiaut. Paris, 1808. [Bdimpression faosimild. Paris: A, Hermann et Fils, 
1909.] Size 8} x 5}, pp. zl. and 808, Diagrame, Price 5i. 

Facsimile reprint of an important early work. 

Oceanography— Paoifle. Murray and Lee. 

Tlie depth and marine deposits of the Pacific. By John Murray and G. W. Lee. 
(Memoirs of the Museum of Gomparatiye Zoology' at Harvard College, vol. 88, 
No. 1.) Cambridge, Mass., 1909. Size 12 x 10, pp. 170. Maps and Illustrations. 
Presented by the Authors. 

PHT8I0AL AND BIOLOGICAL GEOGBAFHT. 

Oceanography— North Boa. Helland-Hansen and Nansen 

Die jahrliohen Sohwankungen der Wassermassen im norwegisolien Nordmeer in 
ihrer Beziehung zu don Bohwankungen der meteorologischen Yerhaltnisse, der 
ErnteerirVige und der Fischereiorgebnisse in Norwegen. Von Bjorn Helland- 
Hansen und Fridtjof Nansen. (Separatabdniok aus Bd. If. der Intemationalen 
Revue der gesamten Hydrobiolo^e, etc.) Leipzig, 1909. Size 9} X 6}, pp. 337- 
.861. Sketeh^ohart and Diagrame. 

Oceanography— North flea. Ostenfeld. 

Immigration of a Plankton Diatom into a quite new Area within recent years ; 
Biddfdphia sinensis in the North Sea Waters. By Dr. C. H. Ostenfeld. (Bonder- 
abdruok aus Internationale Revue der gesamten Hydrobiologie und Hydrographie, 
Band II., 1909.) Leipzig, 1909. Size 9 x 64, pp. 362-874. Charts and lllnstra- 
Hons. Presented hy the Author. 

Cf. note in vol. 84, p. 678. 

Oceanography— flea-water. Ann. Hydrographie 87 (1909) : 492-500. Foreh. 

Der Druckgradient im Meerwasser in seiner Abhangigkeit von Temperatur- and 
Salzverteilung. Yon Dr. Carl Forch. Diagrams. 

Oceanography— flea-water. Bev. Maritime lfl8 (1909) : 5-12. Thonlet and Obevallier 
Mesure des densites d*eauz marines par flottenrs totalement immergds. Par J. 
Thonlet et Chevallier. 

Oceanography- South Pacific. Ann. Hydrographie 87 (1^9) : 489-492. Brennecke. 
Salzgehaltbostimmnngen aus dem slidwestliohen StillenOzean. Weitere Ergebnisse 
der ozeanographisohen Beobaohtungen S.M.8. Planet^ 1908. [Yon Dr. W. Bren- 
neoke.] IHagrame. 



OBOOEAPHICAL LITERATURE OP TEE MONTH. 


739 


Fetrolenm. 

On the Origin of Petroloum. Bv Leonard V BAltnn i r 

Pli 7 togM«i 4 hr-^VMt.lM«i. Z. Get. S. BtrUn (1909): 317 831. 

Dto BQdniig der Moore. Von Prof. Dr. H. PotonW. lUmantiom. 

BIwItmUb. /.fl. 7 05*09): 1158 -1«3. oi-t t - flU 

BqionM donbt m to the power of itnonM to more mucli of the dthrii in their Mi. 

StAlAwOBe m 

mM. KMW. Wim^ I. Abt. 116(1907): l061-io73; 117 (li»0«); S21 528*“^' 

groMen Seebohen. I., II., MittellnuK. Von 

On obeervationa of the intenrity of light at high altitndoB. 

Voloaaoea. 

YerhaltondeBSohwefelain tatigenSolfiitaren. Von Albert Bron. (Sondorahdruok 
au8derOA<imfAar-E;pff«n^,1909,No.l5.) Oothen (Anhalt), 1909. BisuSt x A|,pp.2. 

AHTBBOTC^IMBAPET ABB H18TOBIOAL OBOOBAPHT. 
Commeroial— Oeeaa-mtoa. Brown. 

Brown’s North Sea, Baltic, and Mediterranean diatanoe tables. Glasgow: J. 
Brown A Son, 1909. Sine 7} X 5, pp. i^. and 70. Maps. PHob 2«. 6d. net. 
PfuenUd hy the PMiiken. 

Langnagea. Pinok. 

Die Spraohst&mme dea Erdkreises. Von Prof. Dr. Franz Nikolana Finck (pp. viii. 
and 144). Die Hanpttypen dea Spraohbaua. By the same (pp. vi. and 156). 
(Aus Natnr nnd Geiateawelt : Sammlung wissensuhaftlioh-gemeinveTstandlicher 
Darstellnngen, 267 nnd 268 Bitndohen.) Leipzig: B. G. Teubner, 1909 >10. 
Size 7 X 6|. Prtee 1.25m. taok, Prenentetl hy the PvhlUherg, 


Education. 


QEBERAL. 


Archer and others. 


The teaching of geography in Elementary Schools. By R. L. Archer, W. J. Lcw^Ib, 
and A. £. Chapman. London: A. & C. Black, 1910. Size 7t X 5, pp. 
DiuyramB. Price 3i. 6d. wet. PreeenUd by the PuhH%her%, 

Edneation— Text-book. Tiori. 

An elementary practical geography for middle forms. By Frederick Mort. 1 ^ondon : 
Blaokle & Bon, 1909. Size 8^ x 6}, pp. 92. Maps and Diagrams. Price 2«. Pre- 
sented hy the PMicheri, 

Edneation—Text-book. Reynolds. 

Elementary Regional Oleography. Ireland and Great Britain in outline. By J. B. 
Beynolds. London : A. ft 0. Black, 1910. Size 7 X 4i, pp. viii. and 184. Sketoh- 
unapc^ JBiMtrqtfOfis, and Dicuframe. Price Is. 4fi. Presented by the VMishers. 
Education — Text-book. ^ * 

A key to Practical exercises in geography : a two years’ course. By B. C. Wallis. 
London : Macmillan ft Co., 1910. Size 7t X 5, pp. viii. and 84. Price 3s. Od. net 
Precenied hy the PMishers, 

Orient. Bwse 

Der Orient: eine Laiiderkunde. Von Ewald Banse. 1. Die Atlaslander (pp. iv 
Md 112); II. Der mbigobe Orient (pp. It. and 110); HI. Der Ar^ho Ont nt 
(pp. iy. and 104). Deipsig: B. G. Teubner, 1010. Size 71 x H. SMrh-‘m<ip$, 
lOMtiratiMu, and Diagram. Price \M.'2&«aeh. Preeented by (he 1 ubMer 

Trayel. Hogarth. 

Aooldenti of an antionarr’a Ufe. By D. G. Hogarth. London : Macmillan 
1910. 8i»9x64!p^andl76.^JB«i<f<rfio^. Priee 7e. 6d. net. Pr.,entedbg 
ihcPnhUehere. 

Trarei— Hinta. , , 

AotiTe Serrioo pocket-book. By Bertrand Stewart. Fourth edition. 

Clowes ft SonSiT^lO]. Size 5} x 4J,pp.xxxiT.and 1024. Skrteh-mape, g , 
and muebratione. Price 4». net. Preeented hg the PMtthere. 
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NEW NAPE. 

87 8. A. BJBJSV881 Map OmUor, B.GI’8. 

BimonL 

Awtfi^-Sngiiry. sliMWttter. 

Kifto dar Meer- und Hafenferaan won Oitenaloh-Xhigani. Yon Dr. J. Eieamtter. 
0ori0 1 :5.000.000 or 1 iaohio 88*9 atai milaa. Pdarmami ViCMIiiiim Jdlkrgang 
19t9»TalUd8. Gotha; Jnitat Yeiihai^ 1910. Pfm»Mhy&kB PMMet, 

Ailkaa Paafnaala. Vraftag. 

G. Fnytag’a Ckneralkarte Ton Balmtian. Bonlen nnd dar Heroagorina. Scale 
1:800,000 orl in^ to 9*5 atat. mite Vienna: G. Fiejtag A wndt, [1010]. 
Price 4 hr. Pememied by the Pt M tke n , 

An orograpMeally oolonved map, with the tinting over aomewhat too dark and 
haaty hill abMiag, with the aonaeqoenoe that the amaller namea and detail are not 
ao clear aa they ahoidd be. 

Brltlhh IdiB. Barthdahiaw. 

Baftbcdomew*a rednoed anrvey map of the Britiah lalea. Seale 1 : 688,600 or 1 inch 
to 10 atat. mdea. 2 Sheeta. Kew edition. Bdlnbnrgh : John Bartholomew A 
. Co., 1910. Priecp numnied on cloth, £1 la. IVoacnM by the PMUhen, 

A hew edition of thia naefhl general map of the Britiah Idea, at a rednoed price, 
reyiaed and oorreoted to date. There are nnmerona Inaet mapa and plana ahowing 
parliamentary dtriaiona and environa of important towna. No attempt at hill ahading 
haa been made, bnt the heighta of important pointa are giren in dgorea, with a mere 
indtetion of the hill or peak in yertioal haohnrea. The map, when joined together and 
mounted on roUeia, meaenrea 5 feet 4 inohea by 4 feet 8 inonea. 

Britidi Idea— 'Ingland. ^ Barthdomew. 

Plan of Norwich baaed upon the Ordnanoe Survey Map. By J. G. Bartholomew. 
Scale 1 : 10,560 or 6 inchea to 1 atat. mile. Edinburgh : John Bartholomew A Oo., 
[1910]. Price la. nei. Preecuted by the Publiehcre, . 

Britidi lalei^Bngland. Feigerl 

Contour Belief Model of the greater part of Snasex. Prepared from the Ordnance 
Survey by G. B. G. Feigerl. Horizontal aoale 1 : 126,720 or 1 inch to 2 atat. 
milea, vertical aoale 1:21,120 or 8 inchea to 1 atat. mile. London: Sifton A 
Praed, [1010]. Price £2 be. 

Thia model ia a continuation of the two noticed in the Oeouraphioal Journal for 
March laat, and completea the aeriea from the country immediately norih of London to 
the aonth coaat. In atyle of prodnotion it ia similar to thoae previoualy published, and 
apart from the fact that the vertical scale ia perhapa unneoeaaanly exaggerated, 
gives an exodleni idea of the general relief of the district it includes. 

Britidi Idea— England and Walea. Ordnance Survey. 

Sheets publishM by the Director-General of the Ordnanoe Survey, Southampton, 
from April 1 to 30, 1910. 

4 milea to 1 inch:— 

Beviaed in outline. Engraved. Sheet (9 A 10). Price Is. 6d. 

1-ineh map— <third edition) : — 

Outline. Engraved. Sheet 87. Price Is. 

Scinch — County Maps : — 

Chedilre, 5 sheeta. Hampshire, 8 sheets. Kant, 5 aheeta. Lancashire, 1 sheet. 
Bnaaez. 12 sheets. Terkahize, 29 sheets. Price Is each. 

85-indi— County Mm : — 

Ohcdiire, 51 dieeta. Hampdiirc, 31 sheets. Busies, 24 sheets. Torkriiire, 30 
aheets. Price 8s. each. 

(R Stanford, London Ayent.) 

Britidi Idea— Bngland and Walea. Qedogioal Borvey. 

1-lnoh map :— 

New Seriea, oolour printed. Solid and Drift editions, Carmarthen, Sheet 229. 
Price Is. 6d. each. 

6-ineh map :— ^ 

Quarter shete unooloured; Derbyshire, 1 sheet. Nottinghamshire, 1 sheet. 
Price Is. 6d. each. 

(E. Stanford, London Ageni,) 
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Britiah Xaltft— BootUnd. 



nortliem ] 

lioA E^, WMU w. WWW W wreouooic, UOVOOB, JJnnoon, Doubuton. 

iK*’ ^ Md 1» supplied in n leathoNboHd bn 

Heights am ^wn, on ^ ky« system, <t aso-feet intervals, and one noint^tlv in 
its AVOW to that the hortoontal tad verttoal scales are the 

the doM tDstead of dumlng t^ as a series of tMcaees. The model is isaUl plain, 
roared nqgnphtoaUy w miogioally. It is aooompanied by a pamphlot by Mr. 
Gwfimely d6ionoiii||^ tbe diatnot. 

Patannaa |[ittailniiga]i. 


der Waatbabu-Linian. Soale 1 : <3.700,000 or 1 inch to .58*4 stat. milea. Paternal 
1910, Tafel 39. Gotha: Justus Perthes, 1910. Prnenied 

Oenna&jr. Qradmasa. 

EarteDaldsaen zur Siedlimgageograpbie Wlirttembergs. Vou Dr. Rob. Gradmauii. 
Soalo 1 : 1,000,000 or 1 iooli to 16*8 stat. miles. PeUrmantu MitteUungen. Jahrgang 
1910, Tafd 31. Gotha: Justus Purthea, 1910. PreMited by the PvblUher. 

Garmaiiy. Kttnigl. B&aha. OanaraUtabaa. 

Karte dea Deutaohen Baiohea. Heiausgegeben ron der Abteilnng filr r^andea* 
ai^ahma dea Konigl. fi&oha. Generalstabea. Beale 1 : 100,000 or 1 inch to 1 0 stat. 
mile. Bheeta : (Kupferdrnokausgabe) 418, Bisohofawerdn ; 419, Bantzou ; 444, 
Kiinigateiu. Price l.jiOm. each sheet (Umdruokausgabe) 418, BischofHwerda ; 
419, Bautzen; 444, Eonigstcin. Price 0 50m each sfieet Droadon: G. A. 
Kaufmann, 1909. 

ASIA. 

India. Johnston 

Railway map of India. Scale 1 : 3,150,000 or 1 inch to 50 stat. miles. 2 sheets. 
Edinburgh A London : W. & A. K. Johnston, Ltd., 191 0. Pi ice^ mounted on rollers 
anti varnished^ 12s. Presented by the Publishers, 

This map like the one below, shows railways, railway sysienis, gauges of line, etc., 
in India and Burma, but only the more important stations are given. It is rloarly 
drawn and printed in ooloura. 

India. Taylor. 

Taylor's* A.B.O. Railway map of India, with complete index, alphabetically arranged, 

“f every station in India and Burma. Corrected to April 30, 1909. Beale 
1 : 2,027,520 or 1 inch to 82 stat. mUea. Price £2 2s. 

The variouB railway ayatems, gauges of lines, and lines under construction are clearly 
distinguished on 'this map by colouring and symbols. The alphabetical list and index 
to stations which is given on the map will be moat nseful for reference, and adds 
conaiderably to its value. Besides the special information concerning railways, very 
'ightly, little else is given, and the map itself is only an outline. 

Indian Ctovemment Surveys. Snrveyor-Cteneral of India . 

India and adjacent countries : scale 1 inch to 256 miles ; scale 1 inch to 32 milm, 

6 sheets ; sow 1 : 1,000,000, 1 sheet (parts of United Provinces, Central India, 
®tc.) ; scale 1 inch to 1 mile, North-West Frontier Province, 7 sheets ; Punjab 
and North-West Frontier Province, 2 sheets ; Punjab and Baluchistan, 8 sheets ; 
Bombay, 1 sheet ; Bombay and Central India, 1 sheet ; Madr^ 2 ‘ 

Pminoei and Central India, 9 aheete; Berar, 1 ahert; Be^l, 5 •beeta; 

Bengri and Aaaam, 9 aheeta; Burma, 12 aheeta.— Punjab, Noitb-Weat bnmtier 
Province and ba^lr: aoale 1 inch to 16 milea, * i mHe 

> inch to 1 mile, 2 aheeta.— United Provinoea Survey: aoale 1 inch to i mii^ 
Seheete. Oalentto; Surveyor-General’a Office, 1908-09. PrmnMitth S<erdary 
0/ SbtU/or India, toroeyb tba Bidfo Office. 

*«toy Pcninmto. 9atveyor-flcneral, Padaratad MaUy Statoa. 

Preliminary map of Pahang, Federated MaUy Statoa. Compiled from anrveya 
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by the Tripmometrioal Sarvey Deparimeot, Federated Malay Statee. uader the 
direction of A. E. Young, a.m.i.o.b., f.r.a.8., Ohitf Sorveyor. Seale 1 : 253,440 or 
1 inoli to 4 etat milee. 8 sheets. Taiping: SnrFeyov-Gtaeral's Office, 1909. 
FruBnM by the Survey 7r-0etieral, Federated Malay Stafee, 

An outline nito without hiU-shading, glTing height of trigonometrical stationB 
and hiUi Axed by inteiseotion in figures. Sattwm oonstmeted, uadev eonstruotion, 
and snnreTcd are ehown, as well as loeds and pains, rest-houses, police itstiiDns, post 
offices^ ana other nseful information. 


inzoA. 

Africa. Seoaranldesl lleetloHi Qenersl StaA 

Africa. Scale 1: 1,000,000 or 1 Inch to 15*8 stat miles. Sheet: Lake Victoria 
(Provisional Issue). Geographical Section, General Staff! London : Edward 
Stanford, 1010, Price li . 6d. net. Prmenited by the Director of Military OyeraUtm. 
Afrloal ffeogra^oal Beetlcn, Senegal fitaff. 

Map of Africa. Scale 1 : 250,000 or 1 inch to 8*9 stat miles. Sheets : 60*H, 
Beni Shangnl, Egyptian Sudan; 66-L, Walega, Abyssinia: 66 P, Gord, Abysslala; 
67*M, Leka, Abyssinia; 78-D, Abyssinia; 70-A, Anderacha, Abysrinia.— Gaps 
Colony Series. Sheets : 127-K and L, Port Nolloth and D’Okiep ; 127*B, Bowers- 
dorp : 128*A, Warmbad ; 128-D, Upin^n ; 128-E and K, Prieska ; 128^L, Stcyden- 
burg; 128-B, Britstown; 129-P, aamron. Geographical Section, General Staff, 

' War Office, London ; Edward Stanford, 1908-09. Price Is. 6d. eaeh eheei. 
Preeenied by ike Director of Military OperahUm. 

Afriea. fierrioe Otegia^hlgne da PArmte, Paris. 

Carte de la Frontihre Algero-Marocaine. Scale 1 : 100,000 or 1 inch to 1*6 stat. 
miles. 2 sheets. Paris : Service Gdographique de l*Aim4^ [1910]. Price 1.25 /r. 
each eked. 

The two northern sheets of a map of the Moroccan territory Immediately adjacent 
to the frontier of Algeria. Contours are given at 25-metre interval. 

Egypt. Survey Department, Cairo. 

Topomphioal map of Egypt. Scale 1 : 50,000 or 1*^8 inch to 1 stat. mile. Sheet 
N.w. vll.-ll. Fua. Cairo .* Survey Department, 1909. Presented by the Survey 
Departmentf Cairo, 

Egypt. Survey Department, Cairo. 

Topographical map of North Gharbia. Scale 1 : 25,000 or 2*5 inches to 1 stat. 
mile. Sheets: n.e. Nob.: VII-L, 1, 2, 3, 4 ; VII.-II., 1. 2, 3; VII.-III., 1, 8; 
VIII. 1., 2, 3. 4; VIII.-II., 1, 2, 3, 4; VIII.-III., 3, 4; VIII.-IV.-l, 3; N.w. 
Nos.: VII.-I., 1, 2, 8, 4; VII.-II., 1, 2, 4; VII.-III., 2; VIII.-I., 1, 2, 3, 4: 
VIII.-II., 2 and 4, 3; Vlll.-III., 1, 2, 3, 4. Cairo: Survey Department, 1909 
Freeented by the Direetor-Oeueral, Survey Department^ Cairo, 

Egypt. Survey Department, Cairo. 

Topographical map of Kharga Oasis. Scale 1 : 10,000 or 6*3 inches to 1 stat. mile. 
Sheets: s.w. 117-9, 10; 118-8, 9, 10; 119-8, 9, 10. Cairo: Survey Department, 
1910. Presented by the Pireator-Qeneral, Survey Department, Cairo. 

Morooeo. Serviee G5ographique de TArmte, Paris. 

Region de Casablanca. Scale 1 : 100,000 or 1 inch to 1*6 stat. mile. Sheet 3, 
Oulad Sa’id. Paris: Service Geographique de TArinde, [1910]. Price 1 fr. each 
sheet, , 

AMERICA. 

Alaska. D.8. Department of the Interior 

Alaska. Compiled from the official records of the General Land Office, Coast 
and Geodetic Survey, Geological Survey, Canadian and other sources, nnder the 
direction of J. P. Berthrong, Chief of Drafting Division, General Land* Office. 
Scale 1 : 8,801,600 or 1 inch to 60 stat. miles. Washington : U.S. Department ot 
the Interior, 1909. 

A general map of Alaska, showing by varioua colours and symbols, bom^aries. 
national forests, agrionltural experiment stations, firii reserves, military riml corps 
cable stations, naval, marine hospital, reindeer, moose, bird reserves, public school 
reserves, and Ihdiau reservations. 

Bnudl. Oointo. 

Carte dn oours de I’Amazone depuia TOoean jusqu’h Manaos et de la 
Br^silienne. Dressde par Paul Le Cointe d’aprhs ses relev^s personnels (189^- 
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1906). Scale 1: 2,000,000 or 1 inch to *81*5 stat. miles. Paris* Avinand tcdiii, 

1906. 

This map inolndea the zedon between Venezuela, British, Dutch, and French 
Guiana, ani tiie Amaion and Bio Negro ziYcn. It hai been compiled firom the 
snrYeva of H. Mil le Oointe, oombined with thoce of earlier traveHers from M. da 
Gama Lobo de A"*"**^* (1787) to Oondreau (1960-1905). The explorations bato been 
confined to the eoniaea of men, and between these the region is still praotiealW 
unknown. Bapids an marked, and heiehts on the rivers given in red, together with 
the nan w* of m ex|toen and dateaof their jimmeya The furthest point reached 
in ea cb case is marked by a red croii. The map is aooompanied by a leaflet giving 
an seoonnt of the region and its exploiaiioiu 

^ ^ . Department of the Interior, Ottawa, 

of Ifltaitoba, Saskatdhewnn, and Aberta. Scale 1 : 792,000 or 1 inch to 12*5 
stat mttaa Sieoial edition, shoeing dUpositio^iof lands, oormotod to Jaun^ 1 , 

1910 Prep^ in the Bailwby Lands &anou.^ 8 sheets. Ottawa : Department 
of the Interior, 19^0, Piescwlsd by the D^rtmsnt of Ihe Interior, OUawa. 

Department of the Interior, Ottowa. 

Northern AlberU. Bpeoial edition prepared in the Bailwar Lands Branob, 
slmr^lands finally Smaed of. Scale 1 : 792,000 or 1 inch to l^atat. milw. 
Fourth edition, oorrertedto January 1, 1910. Ottawa •.Department of Ihe 
Interior, 1010. Prumtod hy ihe Department of ^he Intenor, Ottawa. 

Showa by different colours homesteads patented to January 1. 1910; homestoa^ 
unnatented entered prior to January 1, 1909 ; homesteads enlei^ between Jani^ I, 

1 . WlOi eTeU«u»«»ed 

dtopoMd of oiherwiM thon a. boisMteadi, IndlM rawrv^ ind»n Teseiw 
Bu^awSi^ ■old, timber bertbm known ontorops of ^ Made, moun^ pol^ 
and In addition to thi» information, there m many notM on the 

mane dMoriptiTe of the obaraoter of the country, breadth, and navigability of nv^ etc. 

Department of the Interior, Ottawa. 

Standard Topograpbioal map of Canada. Beale 1 . SOT.OOO or 1 i"* ^ 7-8 eW. 
milofl Sheit 80 Iflobipiooten, Ontario. Ottawa: Department of the Interior, 
¥5^Jbtol KrBS"i910. Printed Iff the Departs of the loUnor. 

n * ®®- 

Idexe^ “unty and Oal*f^m^^^ 

rfia'SsrrSii. 

Sonth Dakota, scale 1 : 1,830,660 or I ^ . ^^7 040 or 1 incli to 

U.S. Department of the Interior. 

ASCMC DEOIOH8. 

Skizze des Oebietes zwisohMi BeleMd nnd milea 

Aufnabmen von OnimaT Holmaen. j^w‘^^®Gotha : Jnstue rerthee, 1910. 

PetermottiM tUtteaungen, Jahrgang 1910, Talel 
Preeented hy ihe PMieher. 

Bapp«r,rrled*rici.andW«^lM 

Bismarok Archipelago. Von Prof. Dr Karl 

Aufnabmen auf dor Scale” • 200 000 or 1 inch to 3-2 stat. 

1910. Preeenied hy ihe PMuher. Wegener. 

Samoa. Vnrt Weireiior. Scale 

Die Samon-Insel SavaU 

1 : 150,000 or 1 inoh to 2 3 .tat. milw. P^i,her. 

TaW 87. Gtotha : Jnetn. Fertile*, 1910. Prv^ V ^ character of •urfaoe 

Show* oentonn at 100 -metre interval^ iJaooe a* inaet*. 

featnrea, with eight plan* of harbonm and laadmg-plaooe 
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mr MAN. 





i.Gr, VUO. 

: Tlw mo. 


Vh* OiftKd UalTMitty Piwi^ is w up w a a to toqwalii !»?• voMtalwd M -adttiim 
of <|M Wiwiiiiiiiia Aftoa. aotlaad in 4 Im atnaabar at the O ate w M lM a Bl Jo w ma t -tut leat 
Taffti fi» ether ibaa lehool uto; Vfaa latrodnotlM hz FieC h, W, Ljdn hea been 
awwMad, end theetiaa ia ^mridad wiihe mwe aiibatoiiaiil btedlBg. 





AMMtfOharti. Hyd»ag»jM8 l^pi rtMi ntp Ateiimlty. 

Oluffta Mid Flm imUlihed hy the Hydiogmi^ Department, Admteliy, dxnlilff 
llerell, 1010. PmmiM Oy Ae flydrofTfl^fS^, AdmiraUif. 

Vew nm a^ flm added— Ko. 1181, Onlf of 8t. Lewieiwe, Megdiden idandn 
Plan added : IfintiMMe to Gkand Bniiy harbour, 2#. Vow SditioBa— No. 81T7, 
South Polar eliart|8i. 1241, Xoe bhaet of the aovihem bamlaphere, 8a. 6d. 8173, 
Anlaietfia ooean, aheet !▼., 8t. 8206, Antarotio eoeae, diaet ^ii., 8a. 2484, West 
Indlee; Oartag^ harbou, 8a. 21, Hegelian atiait: Saeoad Kanowa to Gape 
tPlllar, 4a. lli6,C(hlna,0Gnth ooaat: Approaohea to Hotig|tong,8a. 2885, Japan: 
Tan ahna, 81. 2850, Australia, eaat ebast : Doable point to Gape Grafton, Sa^ 


Atliatie, ITortll. VJ. Weather Buaan. 

Meteorologieal chart of the North Atlantic Ocean, May and Jmlk, 1910. Wash- 
ington : Departmeni of Agrionltnre, U.8. Weatiier Bureau, 1910, Premied ky 
MU.8.WmaherBma%. 


Atlantia, Nertli, and Hbdlterranean. Mbteeralegiaal Mae. 

Monthly meteorolcgioal charts of the North Atlantic and Mediterranean, May, 
1910. ixmdon : Meteorological Office, 1910. Price 6d. each. Ptosaafad by Aa 
Mdeainlogioal Qfica. 

Atlantic, South. V.B. Hydrograj^e Offiee. 

Pilot chart of the South Atlantic Ooean, June, July, and Angnst, 1910. Wash- 
U.S. Hydrographic Office, 1910, Presented hy the U.8. Eydrogra^ie 


Atlantic, South. V.B. Weather Bureau 

Meteorological chart of the South Atlantic Ooean, June, July, and August, 1910. 
Waahi^ton : Department of Agrionltnre, U.B. Weather Bureau, 1910. Presented 
hy the u,8. Wealker Bureau. 

Indian Oeean. , Mataerblogieal Mae. 

Monthly meteorological charts of the IndiaA Ocean, May,* 1910. London: Meteoro- 
logical Office, 1910. Price Od. each. Preumed hy the Meteortdogiaal Qgiee, 

Indian Ooean. B.i. Hydrographio Offifo- 

Pilot chart of the Indian Ocean, May, 1910. Washington : U.S. Hydrognphir 
Office, 1910. Presented hy the U.8, Hydrographic Offiee, 

PaoiSc, North. V.B. Weather sur^. 

Meteorological chart of the North Faoi^ Ooean, ^y and June, 1910. Waah- 
ington : Department of Agriculture, U.S. Weather Bnreau, 1010. Preeented hy 
the U.8. Weai^ Bureau, 

F%oifle, fkmth. U.B. Weather Bureau. 

Meteorolcgioal chart of the South Pacifio Ooean, June, July, and August, 1910. 
Washington : Department of Agrionltnre, U.S. Weather Bureau, 1910. Presented 
hy TJ,8. Weat^ Bureau. 


M JS.— It would gfoatly add to tho valna of the eo1]aotlo& of Fhoto- 
giaplig wlilidi has bean egtabUiliad in the Map Boom, If all the Nellowa 
of the Gooiety who have taken photographs during their travehi, would 
forward oopiea of them to the ICap Onrator, bpk whom they will be 
abknowledged. flhonld the donor have purShAeea the photoimphe, it 
will be veefol for reforenee if name of the n^hotographer end hie^ 
^addrees are given. 
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.344 1 

Fox, H. W., remarks on “Naturalist’s 
Travels on Congo-Zambezi Watershed/’ 
145 

Fox-Sirangways, C., Geology of Loioestcr- 
shire and boulh Derbyshire Coalfield. 

208 t 

France— . 

Besitzverbaltnisse des franzosiscnon 
Eisonbahnnetzos nuoh der Verstaat- 
liobung der Westbahn-Linioii, 741 f 
Cartograpliy of Province of Franco, 
1570-1757: Sir H. G. Fordham, 
89 1 

Geograpbie prdhiatorique do la Franoe 
E.-A. Martel, 607 1 , 

Habitation en Qiieyras : K. Blanchard, 
89 1 

de France (8<Tvioi. do 

I I’Armde), tail. 35^476 

I Carte do la Franoe dreudi jwr onlio 
I dn Mmiatre do I’lntcrieui, 476 1 

Ueborsieht dor IJofeetlgnuBen uu.I 
dee EieenbabnneUoe ron (wt- 
Frankreich : F. Immanuel, 221 1 
Porte, grande, do F^e : I®" 
dconomique : P. de Bousiers, 402 1 
B^ohorohea phyBioo-chimiqu<*H sur 1 eau 
de la c5te, h Oonoarnoau • U. 

d. 

d^hOne dans les autns diJparte- 
ments : H. Barrd, 89 1 
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and thoir Products: L.Penuehot, 

VOTSgro en nwuoe au XVIP si^ole: 

M. uonaDffBOD. 007 f 
Waterways w^rauoe, Mgium, Ger- 
many, and HoHand, Eeport on: 
W.HLLiiidl«y,841t 
Winds, Looal, in south of France: E. 
de Martonne, 718 

FkaD 9 ois, G., Notice pnblide par le 
• Gontarnement Gdndraf h roocasion de 
rEzposition Franoo-Britannlque de 
Lon£eB,466t 

Fraysae, A. : m Mialaret, H. 

Fr4oon, P., Navigation dn Rh6ne, etc, 
77§f 88t 

French, Bir B., remarks on ** Travels pf 
a Botanist in Booth-West Africa,’* 511 
Frodifield, D. W., Address at Annnal 
Meeting of Geographical Association, 
314 : * remarks on ** Glacier Exploration 
in Eastern Karakoram,” 656 
Freyti^, G., Dlslokationskarte des k n. k. 
osterr.-ungar Heeres, 615 1; General- 
karte von Dalmatien, Bosnien nnd 
Heroegovina, 615 ft 740 f ; Karte des po- 
litisohen Besirkes Hietzing-Ungebong, 
614 1: Yerkehrskarte von dsterreich- 
Unmum mit den Balkanlandern, 850 f ; 
Yeucehrsplan der k. k. Beiohshaopt- 
und BesideDsatadt Wien, 615 f 
Frey tag, G., and Bemdt, Sohnlwandkarte 
des politiscben Bezirkea Horn, 850 f 
Freytag, G., und H. Gragger, Bohi- 
Boutenkarte der NiederoBterreiohisoh- 
Steiriaohen Kalkalpoo, 350 1 
Friedel, E., ond B. Mielke, Landeakunde 
der Provinz Brandenburg, 207 f 
Friedlaender, I., Ueber einige japanisohe 
Yulkane, 608 f 

Friquegnon, J. B. L., Oarte de la Ohine I 
Orientale, 221 f 

Frobeniua, L., VorlauOge ethnographiache 
Ergebniaae der Deotsohen Inneraftikan- 
ischen Forsohungsexpedition, 1907-09, 
468 1 

Froidevaux, H., and others, Jean | 
Dnohesne-Fournot, Miaaion on Ethio- 
pie, 436 f 

Fromaget, — , Hydrographie du fleuve 
Senegal, 94 1 

Frontier Mountain Warfare, some Prin- 
oiploBof: W. D. Bird, 192 § 

Frost, F. J. : see Arnold, C. 

Fryer, J., and W. Orooko, New account 
of East India and Persia, 1672-1681 .. 
184f»848t 

Fuhmmnn, O., scientific expedition to 
Oolombia, 198 
Fulton, B.— 

Hudson-Fulton Celebration of 1909; 

G. F. Kuni, 611 1 

Fnrlong, 0. W„ Gateway to Sahara, 187 
211 1 

Fntterer, E., Boutenanfbahme von Min- 
Tsohdn bis Long-Ktt-Tsai (Map), 221 f 


G. 

GaLaKTK, A.. Qnelques observations su 
la ddformatioa de la tiaiuioiMion de 
noms gdograpMqnea dn mon« musul 
man, soot 

Gale, F. H. : SS 0 Playne, S. 

Galilee, Btndies in : E. W. G. Mastennan 
465t 

Gallci^ E., Arehipel des Baldares, 90 f 
GalUns, L , Atlas General de I’Indo-Gbiut 
Franqaise, 221 1 
Gambia river— 

Navigahilitd de la Gamble on amont du 
la frontikre anglaise, 610 1 f 
Gambos natives, An j;o]a, 509 f 

Gannett, 8. S., and D. H. Baldwin, 
Basalts of Spirit Levolliog in West 
Virginia, 787 f ^ 

Garoia, L., Guinea Espaiiola, 468 1 
Garda, Lake— 

Seespiegelsohwanknngen in Biva am 
Gardaaee : A. Defant. 592 f, 782 f 
Garde, G., Aperpn gdologiqne aur les 
regions siindes k Test et an nord-est du 
Tonad, 94 f ; Bdsultats de I’exploration 
gdologique et mindralogiquede l’Ega<fi, 

Garos, The : A. Playfair, 788 1 
Gascony — ^ 

Laos du littoral de Gascogne, Origino 
prdtendne marine des: P. Bnifisult, 
607 1 

Gash river, Abyssinia, 428 
Gbari language, Grammar of: F. Edgar, 
734 1 

Geerts, B., Development of Mining In- 
dustry in Kansn, 449 
Ge^ni district, Moroooo, 196 
Geibel, — , Eingeborenen der dontsohcn 
Kalahari, 95 1 

Geikie, Bir A., Geological map of Scot- 
land, 220 1 

Geil, W. E., Great Wall of China, 343 1, 
584 § 

Gentil, L., Journeys in Western Morocco, 
196; Geological Besearohes in Atlan 
mountains, 722; Bnr la formation du 
d^troit de Gibraltar, 90 f ; et M. Gbub* 
neau, Atlas Morooain (map), 617 1 
Geographic Faotors in History, Operation 
of : E. C. Semple, 217 f 
Goographioal Ai^iation. Annual Slout- 
ing. Address by D. W. Fresbfield, 
814* 

Geographical Atlases in Library of Con- 
gress, List of : P. L. Phiilips, 480 § 
Geographioal Bdncation, Progress of, 315 
Geographical Literature of the Month— 
Africa, 94, 210, 844, 465, 60^788 
Ameri^ 96, 212, 846, 469, Ay 
Anthropogeography and Historical 
Geography. 216, 349, 478, 789 
Asia, ft, 909^848, 464, 607, 788 
Anstralasis and Paoifio Islands, 98, 
218, 848, 471, 612, 787 
Biography, 217, 474 
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Oeographioa>l Ciiexaliire of the Month— 
eofitjiMiedt 

Ettttife, M, j07, 8i0, 462, 606, 780 
Oenaialt UM, 217, 848. 474, 615, 739 
SMbMuUMl Q«ogmplij, 88, 915, 472, 

FbyriMl Md BioloRliMl OwmpliT. 

89, 21^ 848, 472, 618, 7S8 
Fdtt lUigliMM, 98, 214, 471. 612, 788 
OaOKtaphidOl SMto^of ^MehOtol, Ajuil- 
yenuT lKMttau[,402 
aMtniMMliM HutdbiKdi: A. B«8 k1. 
218 1 

Ctaogn^T— 

'TF a«8~phy: 

Eoonottlo Geography; E. BobinMn, 
849t 

Elementaiy Geography. Yol. 1, A Fizet 
^^liography : F. D. Herbertaoa, 

Elementary praotioal geography for 
middle forme : F. Mort, 789 f 
Elementary Begional Geography. Ire- 
land and Great Britain in Outline: 
J. B. Beynolde, 739 f 
Erdknnde filr Soholen: A. Kirohhoff 
nnd F. Lampe, 448§ 

Gdographie economique, Pr^ia de : M. 

Buboie et J. G. Kergomard, 349 f 
Geelo|^ in the field; Jubilee volume 
of Geologiate’ Aaaooiation: H. W, 
Monekton and B. S. Berries, 463 f 
Mathematioal : Graphisoho Lcisung von 
Aufgaben aus der astronofflisohe 
Erdknnde : M. Mdller, 98 1 
Military Geography, Introduction to: 
E. S. May, 717 § 

Modern Geography for Irish Inter- 
mediate Schools : J. H. Oousius, 75 § ^ 
New Ontlook Geography. Book I. | 
How people live : W. G. Brown and 
O. H. Johnson, 75 § 

Oxford, Progress of Geography at, 315, | 
316 

Oxford School of Geography, Leotores, 
etc., 601 

Physical and Eoonomio geography of 
World: 0. A. Wood, 475 1 
Physical geography. Manual of: F. Y. 

Emerson, 475 f, 716 $ 

Praotioal Exermses in Geography: B. j 
O.WaUiB.75§, lOOf; Key to; B.O. j 
WaUis, 739 f 

Prhotioal geography for scoondary and 
supplementary schools: J. and W. , 
Miller. 218 1, 716 S 

Praotioal Geography. Fart 11.: J. F. 
Unstead, 74 § 

School jonrnej^s. Typical, series of open- 
Traphy and nature studies: 
G. G. licwia, 475 1 _ 

Scope of Modem Geography: H. G. 
Lyons, 614 1 ^ 

Oomm^tee on: J?%^oLamberlain 
349 1 

No. VI. — JuNB, 1910.] 


Gwiaphy— swiifassd. 

geography: L. W, Lyde, 

TraiM de g^^phie physique, olimat 
etc. : B, de Uartoaue, 

United States, Present Trend of Oeo- 
graphy in : K. H. Whitbeok, 419 • 
Geologioal Oongiew, Eleventh Inter- 
natiunai, Stockholm, 1910. .601 
G^ogical history— 

^lynesisohe aiteoakac Festlaud. H. 
H5fer, 215 f 
Geology — 

Geology; shorter ooume: T- 0. Chiim- 
berliii and B. D. Salisbury, 215 f 
Lehrbuoh der Gtoologie und Mineralogie 
fdr huhere Suhuloo : P. Wagner, 788 f 
George, R. D., Oolorado Geologioal Sur- 
vey. First Report, 1908 . . Oil f 
Gerini, G. E, Uesearohes on Ptolemy's 
geography of Basteru Asia, 783 1 
Germau oolonieB— 

Deutsohe Kolonialreich : H. Moyer, 
846t 

EinfUiirung der Pfiugkiiltur in die 
Wirtsohaft dee Negers in Togo und 
DeutsoUoBtafrika : F. Kolbe, 346 f 
Jafarbuoh fiber die deutsohon Kolonien: 
K. Sohneider. 218 1 

Maps : Grosser deutscher Kolonialatlas : 

P. Sprigade uuU M. Moisei, 222 f 
Zwauzig Jahni lu deutsohen Kolonien ; 
W. Langheld, 466 1 
Germany— 

1912 <* Germany and- sea-power : A. 

B. Oolquhoun, 207 f 
AtmuBpbarischen Inothermen su der 
Massenerliebung der mitteldeutsolien 
Gebirgssohwelle : K. Hausiiier, 731 1 
Gliederung dcs Odenwoldes, Bemfrk- 
UDgen fiber die : (^. Klemm, 730 1 
Hydroohemischen UnUrsuebung des 
Blieiutf uud Seiuer hauptitaoblichsten 
Nebeiiflusse; £. Egger, 731 f 
Kaioozoisohen Yulkane IVutsidt lands 
und uQseze Yolkantheorien : H. Keck, 

3^2 1 

Klimatik, Deutsche ; K. Dove uud Dr 
Fraukenhanser, 730 f 
Maps ; Bmuenschiffabrtsstraasen im 
Deutsohen Reich : H. Giavelius, 
615 1; Karte des Deutsohen Beiches 
(K. PreuBs. Landesaufnahme), 101 1. 
221 ; Karte des Deutsohen B4dches, 
(Konigl. S&out. Generalstabija), 741 f 
Btaubeeken im Odergebiete : il. Ueisner, 
731 1 

Wellheimer Trockentals, Zorn Problem 
des : F. Ba/berger, 730 1 
Gballa, Wadi el, Kordofan, 256 
Gliarbia^- 

Mans: Topographical map of North 
(^rbia (Snryey Dept, Calm), 742 1 
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Gharkun, Kankoiam, 687 
GhMari, A., Atlaaito d’Aftioa» 616 1 
Gibb, A. W., Avon and Don riven, Baaff- 
riiiire, 

Gibhib OontribaHoii to Montane 

Flora of 199 ( 218 1 
GibraltaVi Bivfdt of*— 

FoomIioii in dtftioU de Oifanltu : L. 

O mtii, an t 

Gibeon, G. G., G^logioal Featnm of 
Oonntry along Ikmte of piopoeed Bail- 
way in Weet Australia, *^8 1 
Gibera, W., Geology of North Stafford* 
shire ooalflel^ 208t 
GifflioU, H. H., obituary, 205 
Gihon river, Euphrates, 2 
Gilbert, G. K:, Convexity of Hilltops, 
846 f 

Gilbert isUnde-* 

Bepcri on Gilbert and Ellioe islands : 
A.'Mabaffy, 455 
GUgli road, Ki^uir, 106 
Gill, Sir D., remarks on ** Notes on Deter- 
mination of Position near the Poles,** 
806 

Girty, G. H. : §ee Lee, W. T. 

Glamal epoch — 

Cause possible de la glaciation du globe 
terrestra : A. Gr^goite, 90 f 
Entstehung der Eisseiten : F. Nolke, 
99t 

Neue Erkl&ruDg der Entstehung der 
irdisohen Eiszeiteu : F, Nolke, 848 f 
Glaoial erosion^ 

In4gale r4p^tion de IVrosion glaoiare 
dans le lit des glaoien alpins: E. de 
Martonne, 888}, 618 f 
Glacier bay, Greenland, loe In, 548 
Glacier Exploration in Eastern Kara- 
koram : T. G. Longstaff, 622 * 

Glacier streams — 

Messungen der Bohlaminfuhrung von 
GletsmierbSchon : E. Gogarten, 348 f 
Glaoien— 


Alimentation of, 268 
Alpine type, 280 

Ci^ues and Bergsohrunds, 151, 158 
Ool and its sigiiifloanoe, 161 
Configuration of glacier-bed when un- 
oovered, 282 

Cycle of Mountain Glaciation : W. H. 

Hobbs, 146 *, 268 * 

Expanded-foot type, 274 
Horseshoe type, 280 
loe-oap type, 271 
Inherited basin type, 277 
Modern Glaoien : W. S. Yaux, 99 + 
Nivation type, 270 

Observations of Glaoien : H. F. Reid, 
99t 

Piedmont type, 271 
Belation of glaoier to its bed, 270 
Struktnr nnd Bewegung des Gletsohe- 
reises: H. Oranuner, 618t 
Tide-water type, 279 
Transection type, 274 
Types of mountain glaciers, 270, 272 


Gladers — continued, 

Talley or Dendritic type, 275 * 
Water-erosion within valley during 
retiieinent of glsder, 284 
Glaoier-tables, fonmttion of, 127. 
Glasgow— 

University of Glasgow, History of: J. 
Ooutts, 614 1 

Gleiohen, Count, Journal of our Mission 
toFei(1909)..467t>588t 
Glouoestershire— 

Cambridge County Geographies, Glou- 
oesterridre: H. A. Evans, 181 $, 208t 
Gntoa oave, Greenland, 550 
Goduee Observatory, Fourth Annual 
Beport, 1908. .92f 

Godwin-Aosten, H. H., B.G.S. Medal 
awarded to, 591 ; remarks on ** Glaoier 
Exploration in Eastern Karakoram,*’ 653 
Gtogarten, E., Messungen der Sohlamm- 
fShmng von Gletsoherbitohen, 348 f 
Gk)ld, E., and W. A. Harwood, Present 
State of our knowledge of Upper 
Atmosphere, eto., 849 f 
Gold Coast- 

Forests, Beport on : H. N. Thompson, 
610 1 

Gold Coast of To-day : Sir J. Bodger, 
467 1 

Northern Territorio| of Gold Cosst, 
Beport for 1908 (CoL Bepoiis), 95 1 
Plague in Gold Cmt in 1908, Beport 
on : W,. J. Simpson, 95 f 
Golden Trade, Land of : J. Lang, 587 1 
Gooszen, A. J., Land en Yolk van Zuid 
Nienw-Guinea, 218 f 
Gosling, W. G., Labrsrior ; its discovery, 
exploration, and development, 73G t 
Gothan, W., Fossilon Holzer von Kong 
Karls Land, 215 f 

Gutzinger, G., Lnnzer Been, 88 1 : Stndien 
fiber das Eis des Lunzer Unter- und 
Obersoes, 606 f 

Goniaud, Col., work in Mauritania, 197 
Gradmann, R., Kartenskizzen zur Siud* 
lungsgeograj^ie Wfirttembergs, 741 1 
Graesse, J. G. T., und F. Benedict, Orbis 
latinuBfOder Vorzeiobnisder wichtigsten 
lateinischen Orts- nnd Landemamou, 
217 1 

Graf, Dr., Forsohnngsreise SM.S. Planet, 
IV. Band, Biologie, 478 f 
Granger, H. : see mytag, G. 

Graham's Land— 

Klima von Snow-Hill, Grahamland: 
A. Woeikow, 214 1 

Grandidier, A., et G. Grandidier, Ethno- 
gmphie de Madagascar, 467 1 
Grandidier, G. : eee Grandidier» A. 

Grant, S. C. N., remarks on « Notes on 
Determination of Position near the 
Poles,** 807 

Graubiindten— . . 

Neue Strassen dnroh den Kanton 
Granbttndten : D. J. G. Ebel, 218 1 

Gravelins, H., BinnensohilfidirtsBtrasson 

im Dentschem Beioh (Map), 615 1 
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Gravity— 

BobiranbeatliiimimK an der Brdober- 
flitoba, eto. : O. Heolnr, 616 1 

Gray, F. J., Polar Planimeter ; how it is 
vara and bow it opmtea, 215 f 
Gray, H, St. G., Qv Stone Oirolea of 

iSaat Oomwall,2jlt 

Ghraa, Olinaie of, 447 
Great Britain — 

Great and Greater Britain: J. E. 
Barkan 181 i, 217 1 
Great rifolea-^ 


Angrabheile Daratellunar lUnpt* 
bpfrena in der Merkatorkartc : 
Obentleut. v. Kobbe, 88 f 
Greece— 


Vc^^e de Tdl^maque: A. Herohior, 

Groely, A. W., Handbook of Alaska, G9 $, 
96 t ; Boonomio Evolution of Alai^a, 
96 1: Handbook of Polar Disooyeries, 
788 t 

Greenland— 


Birds and animals of East Greenland, 
555 

Oarlsbergfondets Expedition til Ost- 
Gronland 1898-1900 : G. Amdrnp, 98 f 
Coastal current, 177 
Daniidi North-East Greenland Expedi- 
tion, 1606-8. Provisional Besults ; 
J. Lindhard, 541 * 

Eskimo in Greenland, Migration of, 
295 


Eskimo Settlements in East Groonland, 
558, 554 

Ethnological description of Amdrup 
oulleotioii from East Greenland, etc. : 
W. Thalbitzer, 98 1 

Qeologiske og antikvariske lagttagolscr 
i Julianohaab Distriki: K. J. V. 
Stoenstrup, 612 1 

Insect fauna of East Greenland, 556 
Oo^anographio de la mer dn Grunland : 
D. Damas, 98 f 

Gr^goire, A., Snr nne cause possible do la 
glaciation du globe terrostro, 99 f 
Gregory, II. E., Underground water 
resources of Conneotiout, 786 f 
(Gregory, J. W., Geographical Factors 
that control Development of Australia, 
658* 

Grenfell, W. T., and others, Labrador; 

country and people, 470 f 
Qrieben’s Guide Books. Lakes of North*- 
ern Italy and Milan, 182 §, 207 1 
Griggs, B. P., Divided Lakes in Western 
Minnesota, 81 f, 847 1 
Gtober, P., Explorations in Tian Shan and 
Dzungaria, 721 

Groll, A, Verteilnng der Bevolkomng in 
der Provini Sohlesien, 731 f 
Grossmann, L., Ergebnis der Yersuohe 
mit dem Bezugo von Wettor-Funkon- 
telegrammen vom Nordatlantischen 
Ozean, 618 f 


^475?*’ fiWB cvetf lud, 

^’"yWline Rook,: E. 

■Ti. JSUIS, /26 

^ * Sisdelungenam Mainteleck, 
Grumbkow, I. von, Isafeld: liiiiebildci 

avs Island, 821 ft 4621 

Gruner, G. S., Eisgebirge des Sohweiier* 

landes, 218t 

Gravel, A., et B. Ohudeau, A travers la 
Mauritanie ocoidcntalc, 467 f 
Gwdafui, CJape, Pruinontor? sf. G. 

Baldaooi, 467 f 
f/iatemala— 

Earthquake and Eruption of 1902 . W 
6. Aaooli, 21.8 1 

Guayaboro or Guaviaic river, 684 
Guebhard, P., Peulh du Fouta Dtalon. 
345 1 

Guiana, British— 

Handbook for lOOtl: Q. D. luvley, 
340 1 

Guinea, French-- 

Carte d^mographique de la Guin(*e * 
E. Salesses, 452 §, (i09 1 
Exploration on Uauto-(iuinc^ ; L. F. 
Viala, 609 f 

Poulh du Fouta Dialon : P. Guebhard, 
845 t 

Population, Distribution of; K. Salosscs, 
452 


Guinea, Sranish — 

Guinea Espafiola : L Garcia, 468 f 
(4uiueo Espagnolo: A. Oottes, 735 f 
(vuma country. Liberia, 285 
Giinthor, B., Erdbiuudo uod deren aiige- 
blicho gcopbysischo Konsoquenzen, 
99 1 

Giirioh, G., Marmorvorkoinuion in Deutseb 
Sudwestofrika (map), 617 f 
Gwiuuol, B. F., Contour Hcli(‘r-modeJ of 
Loch Lomond district, 7 1 1 f 


H. 

Haaok, II ., Potermauii-Donkmal in Gotha 

474 1 

Hnohumi bon Mohammed, Etude snr 
rOued Draa siip^rieur, 408 1 
Hiicquot, B., BoltuiZiir Haoquet als Kar 
piithonforscher : H Sicdel, 000 f ; Kit*Mon 
ill der Hoheo Tatra 11. Hiedel, «;00 t 
Haddon, A. C., Kaoes of Man and thri- 
Distribution. 192§,217t 
Hah valley and monastery, Bhutan, 20 
Haigatum glacier, Hispar glacier, 1 10, 1 17 
Hakkiari district, Kurdistan, 859 
Halass, G. v.. Job v. Kompolthy anf dem 
Jang-tie-Kiang, 607 f 
Balbfass, W., Selentorsoc im Ostholidein, 
781 1 ; TomperaturmoBsungon in iiefen 
Seen in ihrer Beziehung ztur Klima- 
tologie, 848 1 ^ * i. « • 

Hale, A., Adventures of John Smith in 
Malaya, 1600-1605.. 

Haifa to Khartum, Railway from, 388 
8 F 2 
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Hall, B. H., Bsplovattoa in Oiete, 607 f 
HaUDftlUBni^ 

<> 08 tkiut vaiiiioord'*HaliBaliera : G. J. J. 
da Jongli»Mlt 
Bauiar trlbe^ BMoCiyii, 859 
Hamawmttd Kiii6a» 876 
EEantt, Sbndbaoh dar Klimatologiab 
472 1; Vigliolia Variatian dar Wind- 
at4r]Nl«iif M Berfgipibln ia Sddiodlaai 
ate., 696 1 

Hanlnd Dagh, 'Kardialaiit 850 
Haimye, L.. da Vega, 471 1 
Harker, A., Natural Hlatory of Igaaoua 
Booka, 192| 

Harpar, L. F., Notae on Phyiiognmhy . . , 
ofWdla^ad Q(Maoquaiia Bivar, 218 f 
Harrla, L., Witk Ifulai Hafld at Fat, 
187 i, out 

Harria, B. A«, Tides, tbair causes and 
reprasantation, 99 f 

Harnson, A. H., Plea for Brliuh Arotie 
Fxpedltioii,214t 

Harsobwgar, J. W., Vegetation of Salt* 
Marshas.. of Now Jersey, 453 {, 736 1 
Harwood, W. A. : ms Gold, E. 
Hashiiamoto, — , Expedition to Chinese 
Turkestan and Mongolia, 448 
Massinger, H., Expansion of Vienna, 
719 

Hattori, H., Pilansongeographlsohe 
Btudien fiber die Bonin-lnsefn, 98 1 
Hauptmann, L., und F. Heritsoh, Eisseit- 
liohe Vergletscherang der Bosenstain- 
groppe in den Kiedern Tauem, 340 1 
Hauser, H. : sdi Fbm, J. 

Hanssler, E., Besiohungen der aimo- 
spharisohen IsoUiormen zu dur Mas- 
senerbebung der mitteldoutsohen Gc- 
birgasohwelle, 731 1 
Haute-Garonno 

Hydiologie souterraiuo du massif de 
Pen^ . Blanqnc on Arbas : E. • A. 
Martel, 607 > 

Hautes-Alpes— 

Population du departement des Hautes- 
Alpes au XIX** sibole, mouyement 
dela: P. Moisson, 607 f 
Hawes, G. H. and H. B. Hawes, Orate, 
Forerunner of Greece, 434 §, 462 1 
Hawes, H. B. : ass Hawes, O. H. 

H^don, A., remarks on ** Naturalises 
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P. Wood, 586 

Turkey, Military Consul iu: A F. 
Townshend, 322 

Unknown Land, In an : E. Bobinsou, 
330 

Venezuela and Colombia, Journal of 
Expedition bokcs. H. Bingham, I9I 
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Oooati^a of: T. J. Weatropp, 91 1 { 

BhauHii, BMoratioBa 'by B. O^rk in, 21^5 
O. B., Oonoentration verm 
TMWaportation, Wi j 

Sheila nwfet AOjrola, 506, 507 I 1 

BhemaShiia So, Kurdiatau, 871 

BngUS!^ 1809-1908 . . . 91t 
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